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FOREWORD 

this  -start v  'v  is  conducted  under  the  cognizance  of  the  Ground  Systems 
Depart risi-nt  of  the  Systems  Research  and  Planning  Division  of  Aerospace 
Corporation.  R.  W.  C  unningham  and  E.  H.  Edwards  of  this  department 
define  if  and  coordinated  the  general  tasks  required  in  support  of  a  personnel 
subs  v'-t'-m  s  applied  research  activity.  This  activity  was  initiated  by  the 
Laboratories  Division  in  response  to  DCAS-TDR-62-80  "Research  Proposals 
for  Personnel  Subsystem  State -of -the -Art  Advancement  in  Ballistic  and 
Space  Systems  Development"  and  an  Air  Force  Work  Request  BSO-62-OOOI, 
dated  TO  Julv  1962. 

1  he  study  was  accomplished  and  the  report  prepared  by  J.  C.  Powell  of 
the  Cost  Department,  System  Analysis  and  Evaluation  Subdivision,  under 

M  JO  1741-08. 

This  stud v  was  under  the  cognizance  of  the  Personnel  Subsystem  Branch, 
BSOSP,  at  Norton  AFR  under  Lt  Col  H.  Clvmer  and  Capt  M.  Majesty,  Pro¬ 
ject  Officer. 

Two  other  reports,  Comparison  of  Training  Equipment  Requirements 
for  Military  Training  Programs,  T  DR  -  1  69(  374 1 -08)TN- 3 ,  and  The  Deter¬ 
mination  of  Technical  Manual  Utilization  and  Adequacy,  TDR- 169(3741 -08)TN- 
were  produced  concurrently.  Reference  is  made  here  to  afford  a  cross- 
reference  for  interested  individuals  working  in  the  applicable  personnel  sub- 
s  v  ste to  s  a  re  a  . 


ABSTRACT 

This  report  presents  the  results  of  a  research  effort  within 
the  personnel  subsystems  area  conducted  to  ascertain  the  validity 
of  various  manpower  prediction  techniques.  The  report  consists 
of  a  literature  survev  including  bibliography  listings  and  annota¬ 
tions;  a  state-of-the-art  summary  based  on  the  literature  survey; 
and  plans  and  recommendations  for  future  research  in  the  specific 
area  of  manpower  prediction. 

\s: 


IX 


/~nwrc*Tv:*r  C 


I.  SUMMARY  . . 

II.  INTRODUCTION . 

III.  DISCUSSION . 

A,  fll'IllT.ll . . 

ft.  Proponed  Study  Plan . 

(  .  I  i 1 1-  r at u  fr  Sxi vey . 

i1..  Data  Collection . . 

i  ■  Evaluation  of  TcchuU|Ut>tf  and  Results  .  .  . 

■1  Public.'! ion  of  Kinuitigu . 

C.  Current  Study  .Status . 

D.  Si  ate -of -the- Art  According  to  Literature  Survey 

1.  Advanced  Planning  Stage . 

2.  Research  and  Dcvclopm cut  Stage . 

Prototype,  Manufacture  and  Test  Stage  .  . 

■1 .  Operational  Stage . '. 

5.  General  . . 

IV.  CONCLUSIONS  AND  RECOMMENDATIONS . 

A.  Conclusion . . 

R.  Recommendations,  Plans  for  Future  Research. 

V.  REFERENCES 

A.  Listing  of  Bibliography . .  .  . 

H.  Annotated  Bibliography . .  . 

C.  Abbreviation  Gyide  . . 


£21® 

1 

3 


5 

5 

i 

6 
8 
8 
8 

12 

12 

15 

18 

22 

25 

31 

31 

31 


35 

43 

73 


Page  1 


I.  SUMMARY  _  _  •- 

Manpower  requirements  estimating  is  performed  on  every  weapon 
system  that  is  developed.  However,  the  methods  or  techniques  used  to  pre¬ 
pare  these  estimates  are  not  specifically  known  in  every  detail,  or  reported 
as  a  matter  of  record,  especially  for  a  weapon  system  in  the  very  early  con¬ 
ceptual  or  advanced  planning  stnge  of  development. 

This  document  presents  a  four-part  study  plan  designed  to  ascertain  the 
existence  and  implementation  of  the  detailed  techniques  used  to  predict  or 
estimate  manpower  requirements.  The  plan  consists  of  a  literature  survey, 
a  field  survey,  the  collation  and  analysis  of  data  obtained  and  the  publication 
of  a  final  report.  The  scope  of  the  investigation  will  include  the  four  Btages 
of  a  weapon  system  development.  These  four  stages  are  the  advanced  plan¬ 
ning  stage,  research  and  development  stage,  prototype  manufacture  and  test 
stage,  and  the  operating  stage.  The  study  plan  is  also  designed  to  acquire 
sufficient  information  to  allow  recommendations  for  new  techniques,  changes 
in  existing  techniques  and  additional  research  in  certain  related  areas. 

The  initial  effort  under  this  study  plan,  the  literature  search  and  survey, 
bias  been  conducted  by  Aerospace  Corporation.  Documents  showing  new 
techniques,  methods  and  procedures,  other  material  pertaining  to  the  subject, 
and  existing  Air  Force  publications  are  discussed  with  annotations  provided 
for  the  most  important  items. 

The  literature  survey  showed  that  while  there  are  fairly  thorough  pro¬ 
cedures  existing  for  describing  positions  and  tasks,  modifications  are  used 
extensively  and  no  systematic  attempts  have  been  made  to  evaluate  the  Btrong 
and  weak  points  contributing  to  their  ultimate  validity.  A  similar  condition 
also  cxistB  with  respect  to  the  procedures  for  combining  tasks  into  positions. 
It  is  also  concluded  that  the  determination  of  skill  level  requirements  has 
received  little  methodological  attention;  comprehensive  evaluation  of  results 
is  lacking;  however,  more  emphasis  has  been  given  to  the  rating  of  skill 
levels,  Quantitatively  manpower  estimates  have  been  affeetpd,  since  appar¬ 
ently  the  use  of  automated  equipment  has  not  produced  the  saving  in  manpower 
as  expected,  The  accuracy  of  manpower  estimates  is  questioned,  in  the  light 
of  certain  items  obtained  from  QPRI  sheets,  and  the  research  recommended 


far  this  area  could  be  expected  to  nut  only.  inc  rease  accuracy,  but  alBQ  result, 
in  cost  M.'i vingii. 

Recommendations  include  the  implementation  of  the  study  plan  presented 
m  this  report,  with  emphasis  on  the  field  survey  and  the  subsequent  continua¬ 
tion  of  tlv  literature  survey.  It  is  also  recommended  that  two  separate  studies 
he  initiated  to  determine  if  certain  restrictions  can  be  removed  from  MIL 
Uprc  lilt  almn  QPR1  262!)9A  and  AI’HM  Exhibit  oS-!8r.. 


Page  3 


II.  INTRODUCTION - -  '  - _ 

The  need  for,  and  value  of,  timely  and  accurate  estimates  of  manpower 
requirements  is  self-evident  in  v  iew  of  the  long  lead  times  necessary,  and 
the  large  number  of  personnel  and  skills  required  for  an  Air  Force  Weapon 
System.  The  procedures,  techniques  or  equations,  by  which  estimates  ar? 
established,  frequently  are  not  explicitly  stated,  especially  when  the  esti¬ 
mates  are  made  prior  to  the  availability  of  complete  pe  raomiel/ equipment 
data  (PED). 

When  explicit  information  explaining  the  development  of  each  technique 
used  to  make  estimates  is  not  provided,  the  validity  of  the  techniques  cannot 
he  adequately  evaluated.  One  technique  cannot  be  compared  with  different 
techniques  to  evaluate  the  one  against  the  other,  Theroforo,  it  is  necessary 
to  proceed  with  the  field  survey  to  the  sources  o:  the  estimates  to  determine 
at  first  hand  the  basis  upon  which  they  are  made. 

What  techniques  are  now,  or  have  been  used  in  the  recent  paBt  to  develop 
manpower  estimates''  At  the  conceptual  stage?  At  the  feasibility  stage?  At 
the  research  and  development  stage  but  prior  to  firm  design  cf  equipments7 
What  techniques  are  used  to  develop  an  estimate  for  Air  Training  Command 
(ATC)  personnel  requirements?  Air  Force  logistic  Command  (AFLC) 
requirements?  Using  command  operational  requirements? 

A  systematic  compilation  of  the  various  procedures,  techniques  and 
methods  used  to  prepare  these  manpower  predictions  should  he  ac  ronipl  i  she  d 
in  order  to  conduct  a  detailed  analysis  and  subsequent  appraisal  of  techniques. 
The  comparative  evaluation  of  the  techniques  to  determine  predictive  accuracy 
could  then  identify  those  which  lead  to  more  accurate  results  and  those  which 
provide  least  accurate  predictions. 

/  ' 
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Illi — DiSCU4wiC!i - -  . - -  -  — — - ~  — 

A.  General 

The  proposed  study  plan  that  is  presented,  in  Paragraph  B  of  this 
discussion  was  prepared  by  Aerospace  Corporation  to  define  the  areas  ... 
wherein  research  was  required  in  order  to  establish  the  comparative  validity 
of  manpower  prediction  techniques. 

The  initial  effort  under  the  plan,  a  search  and  survey  of  literature 
on  the  subject,  disclosed  that  a  comprehensive  survey  hud  been  conducted  in 
1  bhn  by  the  American  Institute  for  Research  under  a  USAF  contract  and  was 
published  as  a  WADD  Technical  Report  (Reference  30) .  This  report  was  a 
thorough  professional  pro  Mentation  and  wan  uaed  as  the  starting  point  for  the 
literature  survey  conducted  hv  Aerospace  Corporation. 

The  second  phase  of  the  study  plan ,  which  is  t  rilled  the  "Data  Collec 
turn"  effort,  is  to  be  conducted  at  the  source  points  of  manpower  estimating 
which  are  the  government  contractors  plants  and  military  establishments. 

I'll.  ,  phase  requires  extensive  field  planning  and  i  b  where  the  actual  tech¬ 
niques  are  used.  Academic  theory  uu  to  how  the  cirt  may  be  pructiced  ha* 
been  set  forth  in  some  publications  but  the  technique  actually  practiced  can 
onlv  be  obtained  at  the  source(s)  where  used.  The  field  survey  is  therefore 
the  primary  phase  of  the  tasks  outlined  in  the  study  plan  The  U5AF  com¬ 
mand  areas  and  the  military  rontrartors,  suggested  as  contact  points  in  the 
field  planning,  are  listed  in  the  study  plan.  The  list  is  preliminary  and 
should  be  modified  and  expanded  as  required  to  accomplish  the  desired 
results. 

The  field  survey,  which  will  entail  personal  contacts,  will  most 
probably  have  an  influence  on  the  planning,  as  Bet  forth  in  the  study  plan, 
and  may  also  modify  the  recommendations*  and  conclusions  presented  in 
Section  IV  of  this  report. 

B.  Proposed  Study  Plan 

Xhc~£  CUr.-pB  T*  at’jdy  nl  nr>  rh.  rv.:  Id  be  conducted  within  tha  tcCiir.ical- 

areas  previously  described  and  the  plans  for  implementation  are  described 
in  the  following  paragraphs. 
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The  weapons  systems  that  should  he  used  as  a  basis  lor  the  propound 
.study  should  be  under  direct  control  of  BSD.  They  should  be  of  such  design 
and  age  that' the  estimating  data  obtained  could  he  applicable  to  future  Bystems; 
however,  the  existence  of  valid  historical  data  is  highly  important.  It  is  felt 
that  the  Thor,  Atlas,  Titan,  and  Minuteman  svetoma  would  be  adequate  for  the 
purposes  of  the  study. 

1.  Literature  Survey 

a.  Search  the  literature  pertaining  to  the  problem  undar  study, 
lilts  teak  linn-,  been  accomplished  for  purposes  of  this  study  and  is  discussed 
m  Paragraph  C  of  this  Rertion. 

1 1 .  Prepare  an  annotated  bibliography  for  all  documents  with 

appropriate  rmnmi'nlii  no  to  its  relationship  to  the  problem  and  its  value. 

'his  tank  ban  also  been  .it  rump!  l  slier)  consistent  with  the  literature  survey 
mentioned  in  (.it  above. 

I .  Data  C.ollertion 

a.  Techniques  used  to  Predict  Manpower  Requirements 

These  data  will  be  collected  by  a  field  survey  using  pre¬ 
pared  quo st lonnair e u  to  ■  riorit  the  interviewee  to  the  problem.  The  contacts 
will  bo  contractor  representatives  of  the  organizations  shown  under  Para¬ 
graph  (I,  with  USAF  Program  and  Project  Offices,  and  the  USAF  military 
manpower  planning  personnel  The  primary  emplias  .'  will  be  directed 
toward  the  technique,  method  or  procedure  that  was  actually  used  to  prepare 
a  bona  fide  estimate  for  one  or  more  of  the  particular  weapon  systems. 

b.  Original  Manpower  Estimates 

In  part,  this  is  a  derivative  output  of  the  field  survey. 
Program  plans,  development  plans  and/or  operation  plana  may  be  requested 
from  USAF  technical  libraries,  if  necessary  or  exp  ditious.  An  attempt 
will  be  made  to  build  up  the  "original"  estimate  from  the  segments  which  were 
supplied  hv  each  of  the  cognizant  Weapon  System  Program  Office(s),  and  the 
higher  AF  echelons,  for  each  of  the  weapon  syBtems  considered. 
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»  'i  «*«««•■«  *  D  Q  wm  j  tacmento 

V 

1  he  prime  purpose  of  the  field  study  is  to  acquire  this 
information.  Unit  manning  documents  will  be  used  as  the  basis  for  this 
dete rmination ,  pIub  or  mimiB  anv  in-thr- field  deviations.  Contractor 
personnel  performing  tasks  that  are  normally  military  tasks  will  be  included 
in  the  m  litary  sector.  An  attempt  will  be  made  to  determine  the  effect  of 
training  lead  tune  on  manpower  requirements. 

d.  Field  Survey  Planning 

llesponsihilit  y  for  manpower  estimating  ia  vested  in  mili¬ 
tary  services  and  by  tonlr.n-tu.il  obligation  in  the  military  contractor.  The 
lack  of  published  literature  or  reporltt  regarding  the  specific  techniques 
used  to  obtain  the  estimates  nee  e  flint  ale  n  ,t  field  survey  in  both  areas,  For 
thin  study,  the  following  specific  USAF  cummunu  areas  and  military  con- 
tr.n  tors  are  suggested  as  primary  contact  points  for  collecting  of  informa¬ 
tion  regarding  specific  techniques  and  methodology  used  in  predicting 
personnel  requirements. 

Military: 

Manpower  planning  personnel  at  USAF  commands: 

AFSC  Ballistic  Systems  Division,  Norton  AFB, 

San  Bernardino.  California 

Strategic  Air  Command  Headquarters.  Offutt  AFB. 

Omaha,  Nebraska 

Air  Training  Command  Headquarters,  Randolph  AFB, 

San  Antonio,  Texas 

Air  Log i 8 1 1  c  s  Command  Headquarters,  Wright- 

Patterson  AFB,  Dayton,  Ohio 

USAF  Contractors: 

^pace  Technology  Laboratories 

North  American  Aviation,  Inc.,  Autonetics  Division 

AVCO,  Research  and  Development  Division 

American  Bosch  Arma 

Burroughs  Corporation 

Svlvar.ia  Corporation 

Convair  Astronautics 

Ae  rojet  -  Gene  ral  Corporation 

Boeing  Company,  Seattle 

Martin-  Denver 

Bell  Telephone  Laboratories 
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AC  Spark'plug^SiviBioTi  of-Gtrrrerai  MOTORS  ~ - 

General  Electric  Company 
Paul  Hardeman  Company 
Douglas  Aircraft  Company 
Radio  Corporation  of  America 
Rand  Corporation 

Data  Collection  Forms; 

Tho-attempt  to  collect  information,  with  regard  to  man¬ 
power  prediction  techniques,  can  be  accomplished  by  the  use  of  a  prepared 
form  or  hy  the  interview  method  or  by  n  combination  of  both.  The  attached 
iiample  (pie  at  icinnaire  in  a  preliminary  effort  designed  to  be  used  as  an 
interview  guide. 

<.  Kvaluation  of  i  >c  huiquc  h  and  Results 

The  evaluation  of  techniques  and  results  should  be  as  objective 
as  in  possible.  However,  tlie  data  available  with  regard  to  techniques  and 
the  basic  assumption, il  data  may  not  be  sufficient  for  objective  tenting.  The 
basic  characteri  Stic  u  of  a  preferred  technique  should  be  based  on  past 
history  and  sound  empirical  knowledge,  provision  for  all  future  perturba¬ 
tions,  and  predictions  with  time-phased  accuracy. 

The  testing  technique  would  provide  for  test  of  quantitative 
accuracy  in  total  and/or  by  segments  Buch  as  commands,  functional  areaB, 
units,  skill  levels;  all  depending  on  the  scope  and  quality  of  the  data  col¬ 
lected  (see  Table  1). 

If  possible,  suitable  statistical  tests  would  be  applied  to  evalu¬ 
ate  the  accuracy  of  the  various  testing  uses.  Other  tests  would  reveal  the 
technique  appropriate  in  the  light  of  available  information  during  each  phase. 

4.  Publication  of  Findings 

Publication  of  findings  should  he  set  forth  in  a  report  format 
that  would  best  he  determined  at  a  later  phase  in  the  study,  and  consistent 
with  results  thereof. 

C..  Cvrr^rl  -‘-tr. * 

In  accordance  with  the  proposed  studv  plan,  a  literature  search  was 
conducted  with  the  assistance  of  the  Aerospace  Technical  Library  and  the 
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PRO  FORMA  INTERVIEW  GUIDE 


Name  iif  Organization: 

Arid  re  s 

De  pa  rt mo  nt :  - 

Individual: 

Titio  of  Individual: 

I.  Do  you  prepare  manpower  pie. he  turns  for  military  organizations? 

.  For  what  purpose'  i.e.,  propi  out]  s ,  existing  t  ont  cart  requirements,  etc 
Unde  r  what  .  ont  rai  t  ' 

■1 ,  In  general,  how  do  y  -  ns  e,u  aho.it  the  preparation  of  the  estimate? 

o  Do  you  ha-.  <  a  written  set  ui  p  ion.  e, In  it- a  or  manuals?  Eist, 

u .  In  this  a  lull  time  assignment  or  is  it  just  one  of  your  funrtionti? 

7  Do  you  consider  all  military  manpowe  r  or  do  you  estimate  only  the 
"direct"  personnel? 

Do  you  have  a  definition  of  "dwelt"  as  uistinguishe  1  from  indirect? 

9.  Do  you  prepare  task  analyses" 

It)  Do  you  list'  any  standard  faelois? 

1  1.  Spet  itu  ally ,  what  technique  or  tec  unique  do  you  use  when  predicting 
manpower  requirements? 

Id.  What  are  the  specific  weapon  systems  for  which  you  have  used  these 
technique  s  ‘ 

!  S.  Do  v on  haii-  a  i  opy  of  AFM  do  -  1 ,  "Policy  and  Criteria  Manual"  ? 

II.  How  is  this  used? 

ls.  Do  you  have  a  opy  nl  IJSAF  Planning  Factors,  AFM  172-3" 
lii  How  is  this  used" 

17.  What  utile  r  weapon  systems  have  you  prepared  estimates  for? 

lt, .  What  are  the s e  estimate*  in  detail  .or  how  can  we  obtain  copies? 

19.  What  utii.  i-  type  ol  manpower  estimating  do  you  do;  t,  e.,  do  you  plan 
future  requirements  for  your  own  organization? 

20.  What  are  your  opinions  as  to  present  procedures  and  techniques  used? 

Do  we  use  too  much  effort  in  ivit.iir,  areas  and  toe  little  in  others? 

7  1  Are  the  techniques  used  valid  if  we  wish  to  arrive  at  a  realistic 
estimate  7 
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Armed  Services  Technical  Information  Agency.  Principal  sources  of 
documents  were:  Wright  Air  Development  Division,  Air  Research  and  . 
Development  Command;  Rand  Corporation;  and  the  American  Institute  of 
Research.  Most  of  the  published  literature  available  related  to  USAP 
weapon  s\ stems  and  publication  was  directly  or  indirectly  sponsored  by 
the  Air  Force . 

Special  efforts  were  made  to  search  out  report b  which  had  not 
received  wide  distribution  and  to  obtain  unpublished  literature  on  the  subject. 
No  documents  were  located  which  dealt  directly  with  evaluation  of  techniques 
for  prediction  of  manpower  requirements  or  with  the  "Comparative  Validity 
of  Manpower  Requirements  Prediction  Techniques"  which  is  the  task  outlined 
for  thin  iitudv. 

The  lark  of  published  literature  in  the  area  of  estimating  manpower 
requirements  was  rlearly  brought  out  in  WADD  Technical  Report  60-493. 

Thin  report,  "A  Survey  of  the  Literature  on  Prediction  of  Air  Force  Personnel 
Requirements,"  by  Folley,  Fairmun  and  Jones  of  American  Institute  of 
Research,  published  in  July  I960,  was  the  result  of  an  exhaustive  literature 
search.  The  authors  stated  "although  this  activity  (estimating  manpower 
requirements)  is  performed  on  every  weapon  system  that  is  developed,  only 
one  report  was  found  that  deals  specifically  with  a  method  for  making  these 
e  stimate  s" . 

Some  progress  has  been  made  since  the  above  was  published.  The 
number  of  documents  received  and  reviewed  under  this  present  research 
program  was  80,  of  which  30  were  related  to  the  study. 

Paragraph  D,  immediately  following,  discusees  the  present  state- 
of-the-art  of  manpower  prediction  based  on  the  literature  search  and  survey. 
The  specific  atages  of  weapon  SyePems  development,  wherein  prediction? 
are  made,  are  discussed  and  include: 

Advanced  planning  stage 
Research  and  development  stage 

Prototype,  manufacture,  and  test  stage  — 

Operating  stage 
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A  complete  bibliography  listing  all  documents  reviewed  was  made. 
Those  items  directly  related  to  the  study  were  annotated  on  separate  sheets. 
These  items  are  included  in  Section  V'. 

1).  Statc-of-thc-Art  According  to  Literature  Survey 
1  .  Advanced  Planning  Stage 
a.  Genera!  Dun  uiision 

Advanced  planning  for  weapon  systems  is  performed 
pr  m  i.i  1 1 !  v  bv  the  military  itnelf.  directly  or  indirectly  through  their  non¬ 
profit  research  organizations  and  prune  cunt ruClor it ,  The  capability  for 
or;  (in  tmg  manpower  requirements  nhnuld  exist  within  the  advanced  planning 
sect  :on:i  of  there  organiz  *ti<»iiB  m  ■>  broad  genera!  sense,  and  the  skill-level 
of  l  he  »e  pe  moMiie!  must  lit  on  a  high  order.  However,  the  need  for  deta  i  led 
niT'du  tiorn  mav  not  exist  at  tins  stage  of  a  weapon  system  development.  In 
•;  general  sense,  both  economic  resourc  es  and  human  factors  are  considered. 
The  manpower  requirements  necessary  for  research,  development,  hard¬ 
ware,  fabrication,  and  mission  operation  are  also  considered.  As  the 
’Tiimiinn  ope  rational  personnel  requirement  is  only  a  minor  segment  of  the 
total  n  ar.powe  I'Tuns  trie  rut  tops  at  this  stage  of  weapon  system  development, 
uiv.  attempt  to  (ultimate  qualitative  requirements  in  detail  could  be  of  ques¬ 
tionable  value.  It  is  necessary  to  make  good  estimates  of  quantitative  and 
ilno  general  qualitative  personnel  requirements. 

System  reliability  and  rr.aintainabil ity  must  be  carefully 
<  onsidereri  at  this  point  and  care  must  be  taken  that  manpower  estimates  for 
different  systems  use  the  same  Bcope,  i.e.  ,  flight,  squadron,  winy,  support 
personnel,  etc,  .  to  keep  subsequent  cost-effectiveness  comparisons  meaning¬ 
ful.  Good  techniques  and  planning  personnel  are  required  at  this  stage  so 
to  improve  decision  making  with  respect  to  providing  lead  tins?  “ufftc-t^nt 
to  .obtain  the  proper  "quantity  ~oi  'qualified  personnel  at  the  time  required. 

The  manpower  information  generated  at  this  ctc.gr  Cf 
weapon"  systems  "development  nns  tm pirns* Ions  for  t>tii  national  manpower 
rc sources,  total  military  manpower  and  force  structure,  recruiting,  train¬ 
ing  and  educational  processes.  It  also  has  a  significant  impact  upon  dollar 
costs  and  budgetary  considerations,  as  reflected  by  the  manpower  predictions 
submitted  in  "Proposed  System  Package  Plans"  or  other  similar  documents, 
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b.  Applicable  Document « 

Recent  published  literature  on  manpower  prediction 
techniques  pertaining  to  this  phase  of  a  weapons  system  development  are  as 
follows : 

Reference  1  -  Concepts  for  Estimating  Air  Force  Man¬ 
power  Requirements  for  Planning  Purposes,''  by  M.  C.  Houston  of  Rand 
Corporation,  1  November  1960. 

Reference  2  -  "Manpower  Planning  Factors  for  Air  Force 
Space  Systems  in  the  Conceptual  Stages  of  Development,"  by  M,  C.  ^euston 
of  Rand  Corporation,  February  1962, 

Reference  3  -  "USAF  Planning  Factors"  (AFM-172  i3), 
issued  by  the  Department  of  the  Air  Force,  May  1962  and  updated  at  inter¬ 
vals.  (Title  unclassified,  contents  classified.  Suitable  extracts  however, 
can  be  made  by  authorized  personnel  having  a  "Need  to  Know".) 

Reference  4  -  "Policies,  Procedures  and  Criteria"  (AFM- 
26-1)  issued  by  the  Department  of  the  Air  Force,  updated  at  intervals. 

Reference  6  -  "Procedure  for  Detarrmning  USAF  Estimated 
Manpower  Requirements",  by  J.  C.  Powell  of  Aerospace  Corporation,  May 
1962  and  updated  at  intervals. 

Prior  to  the  publication  of  References  1,  2,  and  5,  no 
literature  on  the  subject  was  loi  uted  either  m  the  search  conducted  under 
this  study  or  the  exhaustive  search  conducted  by  the  American  Institute  of 
Research  under  WADD  Technical  Report  60-493  in  I960.  These  documents 
are  the  first  to  make  known  a  methodology  or  technique  for  estimating  or 
predicting  manpower  requirements  at  the  advanced  planning  stage. 

Referinces  1  and  2,  abstracts  of  which  appear  in  this 
report,  are  somewhat  related  as  to  content.  They  are  of  value  as  the  tech¬ 
nique  used  enables  the  analyst  to  arrive  at  a  fair  approximation  of  the 
quantitative  number  of  personnel  necessary  for  functional  areas  and  a  totaL 

manpower  requirement. 

The  technique  for  predicting  requirements  in  this  advanced 
planning  stage  of  weapons  systems  development  as  summarized  from  the  two 
documents  is: 
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_  _  {  M  Croato.  di rec  t  rri a n po v.; « r  recjuizan’^nts  by  using  <i v a i ■  ;/i b  1 0 

published  design  criteria  and  discussions  with  advanced  planners.  Similar 
systems  are  considered  as  a  guide.  This  results  in  a  calculation  of  the  num¬ 
ber  of  ’’ direct"  manpower  and  a  functional  distribution  such  as  pilots,  missile 
launch  operators,  ground  guid.tnc  e  crews  or  tracking  crews. 

(2)  r re  at e  the  direct  support  manpower  requirements  by 
utih/rit  ion  of  all  data  used  in  (11  above.  This  is  accomplished  by  factoring 
historical  data.  !f  no  date  exists,  the  analyst  or  planner  must  create  a  new 
basis.  I  Ins  factoring  of  data,  obtains  a  quantitative  number  of  direct  support 
mannov.  e  r  and  a  functional  distribution  sm  It  as  riiissile  assembly,  launcher 
lll.lint  eii.ini'y  ,  fuel  supply,  etc 


(  ')  bic'in  c  t  support  manpower  such  an  transportation, 
sec  ui  t\.  tod  food  is  calculated  hx  use  of  factors,  factors  are  published 
bv  the  Air  Force  and  are  based  on  combined  experience  and  judgment.  A 
good  example  would  be  \FV  172- F 


(4)  Administrative  support  and  major  commands  support 
are  then  calculated  bv  uu.r  of  factors. 

(4)  Command,  i.e.,  wing,  group,  and  headquarters  are 
t'  'mi  calc  ulated  by  use  of  historical  data. 

The  addition  of  the  numbers  calculated  in  (1)  through  (5) 
will  provide  a  quantitative  total  manpower  estimate. 


Reference  4,  an  abstract  of  which  is  part  of  this  report,  ts 
more  procedural  in  its  makeup  then  References  1  and  2  although  its  metho¬ 
dology  is  similar.  the  procedure  suggests  the  use  of  APM-26-1  and  AF.V- 
172  -4  as  source  documents  for  preparation  of  the  estimate.  Suggested 
sequential  steps  are:  >  .  . 

(1)  Estimate  the  manning  requirement  for  the  primary 


mission  operation. 


mission, 


(2)  Estimate  the  primary  equipment  necessary  for  the 


(3)  Estimate  the  logistic  aid  support  manpower  require¬ 
ment  for  functions  that  are  oriented  to  personnel. 
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C4)  Estimate  the  logistic  ifid  support  rnaiTPgwer  Teqxrire* 
mcnt  for  functions  that  are  oriented  to  equipment. 

(5)  Estimate  the  logistic  and  support  manpower  require¬ 
ment  for  functions  that  are  oriented  to  other  factors  such  as  dollars  of  sales 
items  purchased,  rank  of  command,  etc. 

(6)  .  Compute  total  manning  requirement  using  formulae 

shown  herein. 


The  procedure  requires  that  worksheets  be  utilized  and 
provides  for  a  more  detailed  «;ct  of  data  ;f  other  than  general  estimates  are 
necessary  Some  charts  which  outline  general  functional  areas,  tables,  and 
statistical  information  are  included  in  this  ruBe  in-houBe  only"  procedural 
document. 


References  3  and  4,  abstracts  of  which  are  incorporated 
into  this  report,  provide  the  planner  and  estimator  with  a  general  knowledge 
of  Air  Force  policies,  and  pb&nning  information.  A  Justifiable  prediction  of 
rr.Siipower  requirements  fov  Air  Force  systems  cannot  be  made  without  the 
information  contained  in  these  Air  Force  manuals. 

The  live  publications  summarized  above  represent  the 
only  current  literature  available  from  the  literature  search  and  review  and 
which  arc  directly  applicable  to  manpower  estimating  and  prediction  tech¬ 
niques  in  the  advanced  planning  stage  of  weapons  systems  development. 

2 .  Research  and  Development  Stage 
a.  General  Discussion 

1  he  necessity  for  a  more  detailed  and  searching  analysis 
of  manpower  requirements  :  s  evident  at  this  Btage  of  a  weapon  system 
development  b»caus-c  of  the  immedinv  y  ar  furiuaTftentad  deci'Bion'B  whicb  ma-/ 
affect  manpower  recruitment  and  training  or  even  total  force  structure, 
lb*;  nd  development  of  weapon  svstems  is  primarily  carried  out  by 

government  contractors  under  a  specific  contract.  The  contract  generally 
provides  that  manpower  requirement  '’ala  be  furnished  to  the  military 
Berv.ce,  The  data  are  "called  out”  under  military  specifications,  such  as 
MIL  Specification  QPR1  26239A.  Information  submitted  under  this  require¬ 
ment  is  related  only  to  the  peculiar  equipments  being  developed; 


Page  1  6 


consequently.  the  itemized  mstnpuv  «t  quantity  and  qualifications  requirements 
arc  very  spcctfr  while  anv  correlated  system  requirements  remain  general. 
*‘.vjor  amlr.ntors  hav e,_"  in-house'-  capability  for  producing  these  manpower 
require;;  entB  data,  Rubcont  rnrtors  may  have  this  capability  or  they  may 
subcontract  this  effort  \<i  human  factors  specialists. 

Present  techniques  ie  this  stage  of  weapon  systems  develop¬ 
ment  .in  p>  e ;  n  ;,ir;l  y  task  e.n.i!  y  is  is.  '1  he  exact  maintenance  mode  or  opertitional 
concept  ;  n  not  full  v  developed,  equipment  data  is  not  firtln  tile  development 
p  voce  Bit  w  ill  continue  throughout  the  acquisition  phase,  bo  system  manpower 
'  (per  *  e  n  t  ■  •  ee  ne  rat  "d  at  thin  1  :iw  ,  • ;  •  nil.!  tent  at  v  e  . 

Under  the  i  (incur rent  v  (tint  -pi,  updated  manpower  pre- 

<||<  . . .  '(..it;  .  i  d.iring  tins  phase.  Iiiiv.n  er.  for  the  reasons  listed 

.ibov  e  tie  .  .mates  made  tin  s  tin.e  may  not  he  advanced  to  the  point  where 
•  he-!-  use  iui  rei  ruitm.u  nr  training  s  n  it<  h  more  reliable  than  those  obtained 
durtt:,;  llte  id. . meed  planning  Mage.  K  improvement!!  :n  advanced  planning 
manpov.  i  !'  e  st  i;n.i!  ;onii  i  .in  he  t'.,i!n"d.  it  :h  possible  that  these  could  be  used 
i.ut-1  Stage  i.  This  would  ret. resent  a  considerable  Havings  during  the 
i  rite,  .i!  research,  and  develop"  .  n!  st.  gen  of  anv  system. 

b.  Applicable  :)m  m-.-e  i-i  ■■  any1  Summary  of  Contents 

Retent  published  literature  that  ih  related  to  manpower 
pr--d..  t'.on  lei  hniques  or  me t boded og v  .  ppHc  able  : n  the  research  and  dovelop- 
me!.!  stage  of  weapons  system  de  v  e  I  opn  ien'  n<  Hide  the  following: 


Reference  6  -  l  ee  hrionl  Data  Requirements  for  Systems 
'  me  me  v  ring  and  Support,"  bv  1  .  K  V.  .illon  of  Space  Technology  Labo  r  ato  r  te  B  . 
Inc.  ,  lopyriglit  m  1961  to  the  author.  This  m, issue,  factual,  well-written 
document  a  lest  book  that  rovers  terhnic.il  data  r.-qui  r  e  nient  s  for  research, 
develop::  er.l  test,  manufactorm^, --a?*e*';biy  ar.d  c  h“  c  ul  Tnuiatic  h.  ifid 
operation.  A  complete  chapter  c.b  piatTm-rcin  C'"r Or ■  *-  _  ;  -I  idect-in 

the  book.  A  suggested  niethod  for  preparing  a  basic  set  of  cards  (Me  live 
Kevort  or  t ahulat ing  type)  on  which 'uimjnrir  GOr  fvi  ditin  v ««■  up-  rvc-;ded 
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Bystem  development  and  presents  in  one  volume  a  wealth  of  information  that 
can  only  be  helpful  to  the  reader.  If  procedures  outlined  in  the  book  relating 
to  QQPKI  are  followed  by  contractor  pc  r  son  tic! ,  a  good  QOPRI  report  will 
re  suit . 

Reference  7  -  "Handbook  of  Instructions  for  Aerospace 
Personnel  Subsystems  Dr  signers"  (AFSCM-80-3)  published  hy  the  USAF  and 
updated  periodically.  This  manual  contains  guidance  material  for  all  individ  ¬ 
uals  working  in  the  area  of  human  factors  connected  with  Air  Force  weapons 
svstemn.  The  text  is  directed  to  the  level  of  principles,  philosophy  and 
policy  rather  than  to  details. 

Although  the  content  of  the  manual  relating  to  manpower 
estimates  .  ti  excellent  no  techniques  as  auch  are  published.  The  manual  is 
necessary  reading  for  any  individual  engaged  m  personnel  subsystems  work. 

Reference  8  "Automation  and  Personnel  Requirements  for 
Guided  Missile  ('.round  Support  Function,"  by  W.  n,  Knowles  of  Aerospace 
Medical  Laboratory,  May  1 9 ^ 9 .  This  ntudy  was  conducted  because  personnel 
requirements  were  not  declining  with  the  use  of  automatic  electron. c  ground 
equipment  as  had  been  expected.  The  results  allowed  inadequate  design 
objectives  and  requirements  were  the  probable  cause. 

The  reason  for  including  this  well-written  document  in  the 
study  report  is  that  it  provides  additional  evidence  that  predictions  of  man¬ 
power  reduction  because  of  automation  are  often  overly  optimistic.  (See 
Reference  13  under  Prototype  Manufacture  and  Test  for  similar  conclusions 
as  applicable  to  automated  checkout  equipment.) 

Rpievt  r,cc  0  "  ~ r  -T  *■**?. ■ -C r*'7r5 r*P  7 t a  oV  Tnf orr!is.t ion 

for  Newly  Developed  Gmded  Missiles."  by  Robert  Glagcr,  August  1953.  This 
report  presents  a  compilation  of  task  information  regarding  a  misBile  system 
and  makes  some  recommendations  regarding  the  collection  of  such  informa- 
x  ion.  lx  also  corn  a-  ns  good  inform  at1  cm  as  to  ihe  meaning  of  to  cuci.  a  sv  . 

task,  summary,  subtaskB  and  behaviors,  major  decisions,  etc.  This  U.  5. 
Navy  oriented  publication,  although  10  years  old,  is  basic  and  is  the  best 
Navy  document  d'-sclosed  by  our  search. 
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Reference  JO  -  •' Personnel  Planning  Information  for  jhe 
Air  Forte  Satellite  Control  Svatern,"  by  M.  V.  Hill  and  K.  J.  Linda;. y  of 
Sn.ici’  s  v  at r .  a  Thvision.  Air  Force  Systems  Command.  This  document 
hIiuv  s  one  of  the  H  i  f  f  •  reneeH  brt\u-  it.  luictabting  personnel  req  ui  re  m  ent  s 
fo-  ,1  !•  sc iii'i  h  .iiifl  development  system  and  an  operational  system.  It  also 
presents  a  detailed  comparison  of  the  differences  between  Fersontvl 
1  1 .01:11111:  :  n/t>  r :  :•  at  ion  (  A!  '-SI  *  exhibit  t>  I  and  OQPR!  (MIL  D V1  A) . 

i  he  publication.-.  as  sntmi-a  r :  zed  above  represent  the  (ur- 
I’eni  .....liable  literature  fwith  1  he  ext  option  of  Reference  9  which  wan  pub  * 

■■■•In  *  1  1  i‘e,  >)  dir.-,  lly  or  r.d;  re  1  1 1  y  applit  ,.b!e  to  manpower  esto  at  inn  01 

Ill-ell-.  1  .on  techniques  .It  the  !' '  r.e.irill  .H'.ll  d ;  •  \  e  I  ( ip:  i  •  e  lit  Stage. 

!  r  ol  nt  y  pe  .  '  •  .  Il.ji 1  I  u  I  e  end  let!  . 

.1  (a-iv-r.il  Hi  scti  h  hi  on 

1  It  pri  da-tton  of  ri.-tnptr.  ,-r  reqtit  re  ment  s  in  this  s',  up- 
■  er-por:  s- rtrirt  d»- vt-1i i| ii r  T-itjt-  it  fa  r  n  ore  d.  t .I ;  1.  d  than  in  the  pre c e dl •  ■  ■  s  s 

Hi  ih".  elupme  11! .  1  lie  initial  ('01  HI  halt  already-  been  submitted  and  no  .  \n  - 

dal- rip.  cl.irtfn  ilium  revsion  and  detailing  is  a  continuing  effort  until  t he 
svstei:  equipments  are  accepted.  A  system  functional  an.  lyiiis  1:1  normally 
at  hand,  a  system  maintenance  analysis  lias  been  produrcri,  and  detailed 
specific  task  a ii.i I y  brti  ai'e  prepared. 

The  prin-ary  military  spec  if  it  ation  us  -cl  is  Ml  L  D- ?.bZ  39  A. 
teSAF  other  spec ific ations  that  are  applicable  are  M1LW-9-111,  M1LD-93JO, 
MIL  I >-‘'4 1 1*.  V1L  H-.’kuif,.  MH.  and  MIL  H-d6.i07. 

The  basic  technique  used  for  predicting  manpower  require¬ 
ments  is  task  analysis,  deni-rally,  thin  technique  is  the  calculation  of  human 
rh  o  y- 1-  Tla  e  >i  c  s  and  aieuinl  prOt esses  requi red  to  ran  kc  the  system  operate.  Such 
necessary  task  is  described,  the  equipments  involved  are  identified,  a  name 
is  given  to  the  operation,  .1  skill  le  1  is  determined  for  the  proper  perfor- 
manee  of  the  task,  the  time  for  pe  1T0 r- 1  am  e  ol  the  task,  and  the  frequency  of 
task  PC*  Tl  On  I  i.VtlC  f-  IS  C  STITT"  nten.  I  nr  Tasks  ure  logically  grouped  ivyri'nn  mat 
those  which  satisfy  a  set  of  criteria,  such  us  identical  equipment  and  like 
complexity,  are  clustered  into  a  position,  Summations  are  then  made  of  the 
time  required  for  a  ta9k,  the  frequency  of  the  task,  plus  additive  factors  such 
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as  travel,  personal  time  ar.d  the  like,  which  permit  a  quantitative  and 
qualitative-  resultant. 

The  resulting  manpower  requirement b  now  are  quite  firm 
(see  Figure  1).  Much  literature  and  many  publications  are  available  on  this 
technique  so  the  above  is  not  meant  to  be  a  full  and  complete  description  of  task 
analysis.  It  is  submitted  for  purposes  of  discussion.  Complete  material  on  task 
analysis  procedures  and  methodology  may  he  obtained  from  the  American 
Institute  of  Research,  PittBburg,  Pennsylvania,  "A  Method  for  Man-Machine 
Task  Analysis,"  by  R.  Q.  Miller  1953,  The  primary  authors  in  this  field  are 
R.H.  Miller  and  J.  D.  Folley,  Jr.  (Reference  3  shows  30  separate  documents 
bearing  on  the  subject  all  of  which  carry  R  R.  Miller's  name  art  the  author 
or  eo-author). 

b.  Applicable  Documents 

Recently  published  literature  that  is  related  to  manpower 
prediction  tochnimies  nr  methodology,  and  applicable  m  the  prototype,  manu¬ 
facture  and  test  stage  of  weapons  system  development,  include  the  following: 

Reference  11  -  "Methods  for  Computing  Manpower  Require¬ 
ments  for  Weapons  Systems  under  Development,"  by  various  employees  of 
R  'public  Aviation  Corporation,  August  1961.  The  article  was  published  under 
the  aegis  of  the  Hehuvioral  Sciences  Laboratory,  Aerospace  Medical  Labora¬ 
tory,  ASD,  AFSC,  (TR61-361). 

The  abstract  published  with  this  report  states  "A  method 
has  been  developed  for  an  accurate  and  comprehensive  forecasting  of  man¬ 
power  requirements  for  new  weapon  systems."  The  text  devotes  itself  to  the 
normal  task  analysis  techniques  utilizing  worksheets  for  summarization. 

The  method  infers  that  subcontractor's  components  deBignB  and  engineering 
drawings  are  available.  New  techniques  or  new  methods  of  predicting  man¬ 
power  requirements  are  not  apparent  in  the  content.  s  . 

References  12,  14,  and  15  -  "The  Validation  of  Predictions 
Concerning  Personnel  and  Training  Requirements,"  by  Murray  Glanzer  and 
Robert  Glaser.  .August  !?l'k  "Methods  of  Forecasting  hlaintenanc e  Job 
Requirements  J  by  Robert  M.  Gagne  and  "  Anticiparing  Tomorrow's  Mainte¬ 
nance  Job,"  by  Robert  B.  Miller,  respectively,  devote  their  text  to  prototype 
and  test  phase  of  a  weapons  system  development.  They  agree  that  valid 
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estimates  uf  manpower  requirements  ear.  be  forecasted  by  utilizing  the 
information  available  at  the  prototype  stage. 

Glanzer  and  GlaBOr  (Reference  12)  conducted  a  case  study 
of  training  requirements  for  the  Terrier  Missile  and  compared  the  require¬ 
ments  developed  by  uho  of  prototype  material  with  actual  requirements  five 
years  later.  Gagne  (Reference  14)  concerns  himself  with  interpretations  of 
terms  relating  to  job  descriptions.  Miller  (Reference  15)  selected  the  AN/ 
APQ  Radar  Set  and  a  Bombing-Navigation  System  for  his  study.  Maintenance 
job  requirements  were  developed  using  information  available  at  the  prototype 
stage  and  compared  to  actual  requirements. 

Reference  15  -  "Automated  Maintenance:  Theory,  Practice, 
and  Implications  for  Training,"  by  Paul  E.  Franks  and  Clarence  W.  Furnish, 
August  1160.  Although  the  subject  of  this  paper  is  training,  parts  of  it  are 
devoted  to  manpower  requirements.  The  authors  beliuvu  that  one  of  the  main 
reasons  for  adopting  "automated  checkout  equipment"  is  to  reduce  the  demand 
for  large  numbers  of  skilled  men.  They  state  that  ya/y  little  evidence  exists 
to  substantiate  or  refute  this  premise  and  that  Air  Force  has  not,  to  date, 
realized  manpower  reduction  by  using  sem i -automated  maintence  techniques. 

Reference  16  -  "A  Technique  of  Job  Activity  Description 
for  New  Weapons  Systems,"  J.  T.  Ray,  December  1957.  This  report  shows 
in  detail  a  procedure  for  preparing  a  task  equipment  analysis  by  utilization 
of  information  at  hand  and  to  fill  in  the  gapB  by  using  information  relative  to 
similar  equipment  if  necessary. 

Reference  17  -  "Initial  QPR1  for  Weapons  System  200A," 
Richard  W.  Highland,  September  1956.  This  report  shows  new  postions  in 
the  AFSC  generated  by  this  weapon  ayatem,  and  is  included  in  our  literature 
survey  as  it  sets  forth  much  detail  that  iB  required  in  an  initial  QPRI. 

Reference  18  -  "A  Suggested  Guide  to  Position  Structure," 

R.  Miller,  May  1956.  This  memorandum  describes  in  detail  a  method  for  job 
»tTurhirin»  from  the  tasks  and  group  of  tasks  within  an  organizational  unit. 

A  glossary  of  commonly  used  terms  in  QFRI  development  is  included. 
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Reference!  19  -  "  Implic  ation  a  of  Air  Force  Personnel 
Information  for  Job  Requirements,"  Francis  D.  Harding  and  Leland  D. 

Tirokaw,  February  1958.  This  report  presents  information  relating  to 
aptitude  indexes,  some  job  descriptions  and  a  table  of  typical  intelligence 
levels  for  some  selected  oi  c  up.itious.  . 

Reference  20  -  "  A  Report  of  QPRI  for  Weapons  System 
Vo.  1  10A."  John  T.  Larkins,  March  1957.  This  ia  similar  to  Reference  17. 

The  publications  summarized  above  represent  the  currently 
t>  \  a  ilable  literature  applicable  directly  or  indirectly  to  manpower  estimating 
pi-edn  turn  techniques  at  the  prototype,  manufacture  and  test  stage  of 
v-  a  pon  svntrm  development,  ,, 

.  1 .  ftp.'  rs  t  lone  1  St  a  ge 

a  Hi'  lie  ra !  I'll  m  u  n  n  :  nr 

Luring  dus  stage,  the  manpower  requirements  are  more 
•  h  t  nr.iti'K  refined  ar.i  defined  bv  the  continual  revision  and  updating  of  the 
Okll'Rl  and  other  related  doc  ia  ent s .  From  the  time  the  first  unit  has  been 
turned  over  until  the  lar.t  unit  i  n  added  to  the  new  truly  operational  v/eapon 
as  stem.  the  last  remaining  adjustment s  in  system  manpower  requirements 
are  made.  At  this  point,  new  manpower  requirements  are  u  matter  of  attri¬ 
tion  rates  due  to  enlistment  terminations,  policy  decisions,  and  numerous 
other  factors  effecting  personnel  turnover,  and  are  reflected  in  Unit  Manning 
Hoi  amenta.  Organization  Tables  and  other  Military  Manpower  Documents. 

b.  Applicable  Documents  and  Summary 

Recent  published  literature  related  to  manpower  prediction 
techniques  or  methodology  in  the  operations  stage  of  weapons  system  develop¬ 
ment  include  the  following. 

Reference  21  -  'Feasibility  of  a  Method  for  Estimating 
Short  Term  and  long  Term  1  .tfeets  of  Policy  Decisions  on  the  Airman 
D  ;  SvEtcin.1'  by  Tohn  W.  Merck  and  Frank  D.  Ford.  June  1959, 

Reference  22  -  "Influence  of  Resource  and  Policy  ChangeB 
on  Aircraft  Capabilities,1'  by  C-hauncy  F,  Dell,  August  1961. 
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Reference  28  -  nA  Concept  of  Stabufty  in  .c&uiigywer  Flaitiiiiig 
W,  Gorham  and  H.  E.  Scarf. 

The  foregoing  publications  treat  with  matter*  of  policy  and 
their  effect  or.  personnel  subsystems.  Merck  ar.d  Ford  (Reference  21)  present 
a  model  which  simulates  the  flow  of  airmen  through  the  Air  Force  Personnel 
System  under  a  given  set  of  policies.  This  model  makes  it  possible  to  gauge 
the  effects  of  the  policies  at  future  points  in  time  on  grade  levels,  career 
fields,  or  any  other  resultant,  if  the  input  information  is  built  into  the  model. 
Bell  (Reference  22)  also  presents  a  model  which  provides  for  input  informa¬ 
tion,  i.  e,  ,  change  in  flying  program,  change  of  ground  alert  requirement, 
change  of  workshift  policy,  Output  information  of  reduced  or  increased  man¬ 
power  requirement  is  shown  on  charts.  Gorham  and  Scarf's  paper  (Refer¬ 
ence  28)  is  ar,  academic  exercise  which  sets  forth  a  mathematical  model  upon 
which  a  stable  state  of  personnel  skill  level  distribution  can  be  achieved.  As 
the  title  suggests,  it  is  a  concept  which  conceives  a  military  force  with,  a 
Stable  environment,  i,  e,  ,  size  of  force  is  constant,  enlistment  period  does 
not  vary,  re -enlistment  and  retention  rates  arB  stable. 

Reference  23  -  ’’Application  of  a  Systems  Concept  to 
Personnel  Research,"  by  Qmer  Lucien,  Myron  A.  Fischl,  and  Douglas 
Courtney,  August  1958.  This  document  is  not  directly  applicable  to  the  study 
prcgr-am  for  which  this  report  is  Intended,  It  is  included  herein  as  it  does 
have  indirect  application  to  a  primary  evaluation  technique,  namely  "Feed¬ 
back".  The  document  dwells  on  "feedback",  its  history,  and  states  how  use¬ 
ful  it  would  be  if  employed  in  the  Navy  personnel  system. 

Reference  24  -  "OPRI  for  C-130  Combat  Air  Transport 
System,"  by  Irl  A.  Irwin  and  Robert  F.  Dice,  February  1956.  This  report 
is  included  in  our  survey  because  of  its  excelle,,nt  content  regarding  position 
inforiT.auoh," . ? /stem  description  and  manning  information.  Recommendation 
is  made  in'thu  repoil  to  change  task  requirements  so  as  to  spread  the 

woik  .oa-  ;  .'inn  _o_-  bus*  Ai  su' s  to  thOBe  who  have  very  little  to  do. 

Ttcfcrer.ee  25  -  "A  Technique  for  Dispiayma  Task  Analysis 
Information,"  Robert  L,  Weislogel  and  T,  Owen  Jacobs,  March  1  956.  This 
report  shows  a  display  technique  by  use  of  plastic  overlay  pages. 
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Reference  ?.6  -  "Rater  Tendencies  in  Estimating  Qualifica- 
t  ■  ’■■<><!  i  r<-  -H  Ly  Air  Jfor.ce  JnH^.'b  T.  Wiley,  H.J\„  Horber,  M.  J.  Gicxgia, 

; •  i >: !- •  i  !«•  r  l1  i'1.  llr.s  report  concludes  that  the  individuals  who  .rate  "othc < 

:r.th\  Munis  have  personal  tendencies.  One  such  tendency  is  to  use, or  re- 
'  1  using .  the  extremes  of  i  rating  scale  depending  on  the  rater. 

Reference  27  -  "A  Method  for  Estimating  DireGtvSquadron 

•  *  i  *  tioe.  Rates.”  TVruard  voosen  Aprii  1958.  This 

•  r*  h  n  i  ::..ir.:i'.c!‘,ir,  makes  a  comparison  of  the  personneT necessary  to 

•  •i"  u ... ii. tt; m  and  repair  a  weapons  system  using  a  remove^and  replace 

■  •>  ■  •  •  •  >><!>■  vitii  th<*  n  ••npov.-T  ’  Ti'ss.trf«%eir  n  different  mode  of 

.  .  *.'t.  i  r.ce  ;  s  r  nmloyed .  1  he  t  one  lux  ion  is  made  that  a  saving  of  manpower 

;  s  ,ni  .u. ;pl  i >i'ni’d  hv  us.  of  tiie  remov  •.•  <.r.d  replace  mode.  The  model  used 
ft  .v.  a..  ■■  it  c  ewii  ■  mi.-epts  for  ope  rat '  on.  maintemam  »•;  repair  time,  etc.  . 

«  1  .  ie  ••  fa.ti  mode  or  concept  This  research  memorandum  does  contri- 
'.  •  the  ■" :  ■  Id  of  In  r.iture  in  pro]:.  ten  c,  > '  estimation  methodology  .a  s  it 
.•\plore »  i  different  wav  to  ac  complish  the. .same  re.su.t  in  the  maintenance 
,,nd  repair  area. 

Reference  2'1  -  "'"valuation  of  the  QPKi  for  Weapons  , 
v  v  i  t  j  A ."  Cilery  A  Slurtnlc.  t  F  ehrunrv  1:'60.  This  evaluation  report 
i  -  .  nti.  .,1  of  hot h  the  c  out  r  .,  ! or  and  the  fc> r n  at  of  the  Q  PR  1 . 

Kef. •  rent ■  e  iO  -  "A  Survey  of  the  Literature  on  Prediction 

•  i  ">  -.  r  (-.'re.-  Personnel  Requirements"  John  D.  Foley,  Jr.,  Jean  R.  Fair- 

iii  in.  <h<  i  M.  tones,  July  1960.  A  survey  of  methods  for  predieting  personnel 
:■  ■  '■!,!,  tor  future  Air  Force  weapon  system  s  is  presented  with  abstracts 

. •  I  l  it  unci  tssifu-d.  professional  documents  Emphasis  is  placed  on  identi- 
Iving  pro,  >■  i!u r e s  for  deriving  personnel  requirements  information,  and  the 
s,,i  .p- ,  1 1  ■  ng  r.,t  lon.i  tr  s .  T  l;e  c  li  1  ,  '■  ill  state-of-the-art  :  s  evaluated  and  pre - 
..  i,! ••d'-.c  -.ill  in  pli.  nttn'ns  for  future-  research  'f'qui  r'en it-.r.ts ... '  Conclusion s 
f  reti:  th*  study  show  that  f.nrlv  thor  L  ugr:  p.'ocedures  exist  for  describing 
tasks  and  positions  and  for  combining  l.isv.s  into  positions.  However,  no 
,".:it,‘iii  e  was  forma  ol  tiny  systematic  evaluation  of  this  method.  Estimating 
manpower  requirements  often  has  been  done  but  only  one  report  describes  a 
procedure  for  doing  this.  Determining  skill  level  requirements  and  criticality 
of  tasks  has  received  little  niethodolojjuhl  atte  ntion.  Most  attention  has 
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been  directed  toward  the  rating  ^!  skill  levels  father  than  toward  any  objective 
determination  of  skill  requirements.  One  exception  provides  a  seven-point 
scale  of  operationally  defined  performance  levels.  This  publication  is  invalu¬ 
able  for  personnel  engaged  in  preparing  Task  Analysis.  It  is  a  thorough 
professional  presentation  containing  184  pages.  Ironically,  like  the  other 
techniques  found  in  this  survey,  this  one  has  never  been  evaluated. 

The  publications  summarized  above  represent  the  current 
literature  made  available  in  this  literature  search  and  survey  which  are 
applicable  directly  or  indirectly  to  manpower  estimating  or  prediction  techni¬ 
ques  at  the  Operating  Stage  of  Weapons  System  Development. 

5 .  General 

The  most  recently  published  literature  survey,  "A  Survey  uf  the 
Literature  on  Prediction  of  Air  Force  Personnel  Requirements,"  by  Foley, 
Fairman,  and  Jones,  July  I960,  presented  the  following  Summary  of  Results: 

Summary  of  Results 

In  summary,  then,  we  can  conclude  the  following  about  the  state- 
of-the-art  in  predicting  Air  Force  personnel  requirements  for  weapon 
systems,  as  revealed  by  this  survey  of  the  literature. 

1.  Fairly  thorough  procedures  exist  for  describing  positions 
and  tasks.  These  procedures,  or  some  modifications  of  them,  have 
been  used  extensively.  No  evidence  was  found  of  any  systematic 
attempts  to  evaluate  the  procedures  to  identify  their  strong  and  weak 
points  . 

2.  There  exists  a  procedure  for  combining  tasks  into  positions. 

Once_  again,  no  evidence  was  found  of  any  systematic  evaluation  of  this 
m  et  hod . 

3.  Estimating  manpower  requirements  has  often  been  done.  Only- 
ore  report  attempts  to  provide  a  procedure  for  doing  this.  This  method 
has  apparently  never  been  formally  evaluated. 
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4.  Determining  skill  level  requirements  has  received  little 
methodological  attention.  Most  attention  seems  to  have  been  directed 
at  the  rating  of  skill  levels  rather  than  at  any  objective  determination 
of  requirements.  One  exception  provides  a  Beven-point.  scale  of 
ope  rat  ionall  y-defi  ned  performance  levels.  Like  the  other  techniques 
found  in  this  survey,  this  one  has  never  been  evaluated. 

The  foregoing  summary  is  still  applicable  excepting  paragraph  1, 

The  literature  search  and  survey  conducted  under  this  present  study 
discloses  three  publications,  References  1,  2,  and  5,  which  provide 
a  procedure  lor  estimating  manpower  requirements  at  the  advanced 
planning  stage,  one  publication,  Reference  J  1  which  provides  the 
same  at  the  prototype  stage  of  weapons  system  development,  and 
another,  Reference  27,  which  may  lie  used  in  specialized  areas.  Also, 
the  statements  regarding  evaluation  are  not  all  applicable  as  the  litera¬ 
ture  search  and  survey  conducted  under  this  present  study  disclosed 
that  attempts  to  evaluate  manpower  estimating  techniques  had  been 
attempted.  Glanzer  and  Glaser  (Relerence  12),  and  Robert  B.  Miller 
{Reference  IS)  compared  requirements  which  were  based  on  data  available 
at  the  prototype  stage  with  actual  requirements  and  evaluated  the  results. 
Robert  M.  Gagne  (Reference  14),  also  evaluated  the  technique  of  utilizing 
data  available  at  the  development  stage. 

The  literature  search  and  survey  conducted  under  this  present 
survev  included  the  very  excellent  material  published  in  the  form  of  Air 
Force  Manuals  as  this  material  is  the  base  from  which  all  manpower 
prediction  technique  relating  to  Air  Force  Weapons  Systems  must  start. 

The  recent  updating  of  AFM  26-1  Reference  4,  the  addition  of  many  new 
rat  tor-b  ib  AT  M  T72-  f  are  among  'the"  rf.afiy  positive  contributions  which 
advance  the  state-of-the-art. 

The  updated  Handbook  of  Instructions  for  Aerospace  Personnel 
Subsystems  Designers,  Rote  rence  7  is  another  contribution  which,  if  properly 

L T»5t'3ili6 »  i  *  C2fi  «JC  ?5G«T(jT^CT<iI  aOT*  p7’CQUC"lTl£  G5tlTn3t6S  . 

Specific  attention  is  directed  to  References  8  and  13  of  the 
bibliography  and  to  the  conclusions  of  the  authors.  If  their  conclusions 
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that  expected  manpower  savings  were  not  effected  through  use  of  automated 
equipments  have  merit,  further  validation  by  research  appears  warranted. 

Attention  is  also  directed  to  Reference  29  of  the  bibliography. 
This  report  was  prepared  by  a  Human  Factors  Project  Officer  and  reviewed 
and  approved  by  the  Chief,  Missile  Test  Division,  AFFTC.  Quoted  from 
two  sections  of  the  report  is  the  following;  ,, 

Section  III  Results 

B.  Accuracy  of  Estimates  of  Time  Required 

for  Task  Completion 

AFBM  F.xhibit  58-18G,  dated  12  October  1959,  specifies  the 
requirement  that  an  estimate  be  provided  "of  the  amount  of  time,  in 
hours  and/or  decimal  fractions  of  an  hour,  required  to  accomplish 
each  duty  ..."  While  there  is  a  column  in  the  QPRI  headed  "Freq 
and  Time,"  no  time  estimates  are  given  for  completion  of  taBks, 

The  questior  ^riBCB,  however,  as  to  whether  this  information  should 
be  included  in  a  QPRI,  and,  secondly,  what  purpose  it  would  serve. 
(Underlining  added) 

For  purposes  of  determining  manning  requirements,  time 
estimates  for  each  task  would  hardly  be  of  value.  The  QPRI  includes 
a  breakdown  of  manning  estimatss  by  position  title,  AFSC  and  job 
category  for  a  squadron.  An  operational  squadron  could  easily  match 
its  needs  against  these  proposed  manning  estimates  to  determine  their 
accuracy. 

As  for  using  these  time  estimates  for  training  purposes, 
such  data  would  Beem  to  be  available  through  the  use  of  the  hardware 
analysis  program  and  the  unit  proficiency  system.  As  defined  in 
Exhibit  57-7,  "Hardware  Analysis  Program  for  Ballistic  Missile 
Weapon  Systems  and  Advanced  Space  Systems,"  dated  1  June  1959, 
this  program  is  to  provide  qualitative  and  quantitative  personnel 
information  ana  integrated  weapon  system's  training  requirements' 
information.  This  data  includes  man-hour  requirements  for 
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performance  of  inspections,  remove  and  replace  action,  repair, 
adjustment  calibration,  checkout  and  system  verification,  etc. 

This  breakdown  of  hardware  maintenance  includes  many  of  the 
essential  tasks  and  duties  which  can  logically  be  isolated  and  analyzed 
in  terms  of  time  for  either  operational  or  training  purposes. 

Time  estimate:!  fur  representative  tasks  within  a  ballistic 
missile  squadron  are  also  provided  for  under  the  unit  proficiency 
system.  These  data  are  supplied  by  both  prime  and  subcontractors, 
Time  .-stiti  atos  are  in  terms  of  scoring  standards,  performance  being 
m.<  .1  s'.ixcii  m  pfirt  by  time  required  to  complete  task.  These  estimate  s 
car.  be  used  for  measuring  performance,  i.e.  .  the  unit  proficiency 
.  npabihtv,  and  also  for  determining  training  needs  and  requirements, 
it  is  doubt  fill  whether  time  estimates  for  i-iii  !i  detailed  task  would 
ever  be  used  by  ar.  operational  squadron  for  training  purposes  or  for 
measuring  proficiency.  For  example,  one  position  description  lists 
over  IsO  separate  tasks  or  duties.  The  breakdown  of  larger  task 
group;’  »s  within  the  hardware  analysts  program  and  the  unit  pro- 
firiency  system  would  appear  to  permit  a  much  more  feasible  and 
measurable  unit  with  winch  to  work. 

Section  IV  Conclusions 

H.  Accuracy  of  Time  Estimates  for  Task  Completion 

Fr equenc y -  of- task  is  given  in  the  QFRI,  but  these  frequency 
estimates  lack  accuracy.  Frequency  per  unit  of  equipment  ia  never 
indicated  as  "per  shift."  Instead,  "as  required"  or  "daily"  are  the 
terms  used,  and  their  use  appears  arbitrary. 

"■■■  Time  osTtrnsTF s  a re  nor  given  urine  OFRic  However,  -this 
requirement  doesn't  seem  to  fall  within  the  scope  of  the  QFRI,  and 
consideration  should  be  given  toward  deleting  this  requirement 
from  Exhibit  >8-  18C.  -Tins  information  ie  of  questionable  value  for 
mainline  ouruoses.  And  as  for  training  purposes,  such  data  would 
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be  available  through  the  use  of  the  hardware  analysis  program  and 
the  unit  profit  icm  y  system.  Time  estimates  are  more  specifically 
relevant  to  task  analysis. 

If  the  foregoing  entieisn',  .if  QPR1  Exhibit  98-18C  Requirement s  has  merit, 

an  area  for  cost  saving  is  apparent. 

Progress  Report  No.  1  of  this  Study  which  was  submitted  to 
Col.  H.  P.  Bun/e  ,  USD  USAF  on  2 7  March  1 96  i  by  V.  Joscphsdn  of  Aerospace 
Corporation  contained  the  following  information  in  Section  A,  Paragraph  2. 

"The  data  (‘Manpower  Requirement  Data1)  is  'called  out1  under  a 
military  specification,  such. is  Ml  L  Spec  incation  QPRI  26299A.  Infor¬ 
mation  submitted  under  this  requirement  is  related  only  to  the  peculiar 
equipments  being  developed  so  that  tlu*  quantity  and  qualifications  arp 
very  specific,  interfaces  between  subcomponent,  components, 
subsystems  and  the  weapons  system  as  a  whole  are  considered; 
however,  the  specifications  are  in  a  sense  restrictive  so  that  a  minimal 
manning  requirement  is  obtained  at  this  stage  of  development  ('The 
Research  and  Development  Stage1)  by  the  Contractor.  A  more  realistic 
quantitative  and  qualitative  report  could  be  produced,  if  the  specifica¬ 
tions  required  an  estimate  which  was  not  reSirirTetl  to  the  pecular 
equipment  being  developed,  hut  were  broadened  to  include  all  equip¬ 
ments  necessary  tor  complete  operation,  maintenance,  etc.  of  the 
system." 

investigation  relative  to  the  foregoing  criticism  or  MIL  Specification  QPR! 

262  tRA  is  warranted,  unless  the  sequence  of  aggregation  of  QPRI  data 
provides  of  inclusion  of  the  personnel  requirements  not  included  in  the 
bur. tc  QPRI  data  . 
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IV  .  CONG LU 5ION5  AN D  RBCOfvf  KoENDAT IONS 

A .  Conclusion  • 

Baaed  on  the  literature  survey  which  has  been  conducted  in 
accordance  with  the  study  plan  outlined  in  Paragraph  III -3  of  this  report, 
the  publication  of  the  additional  literature;  (References  1,  2,  5,  11,  and 
12  of  the  bibliography  which  are  discussed  in  Section  III  of  this'  report), 
can  be  categorized  as  an  addition  to  the  state-of-the-art  of  manpower 
prediction  techniques. 

No  evidence  has  been  found  that  the  techniques  stated  in  this 
literature  have  been  formally  used  for  estimating  manpower  requirements 
for  a  specific  weapons  system,  or  that  the  techniques  have  been  systemati¬ 
cally  evaluated.  Until  these  techniques  are  evaluated,  no  firm  conclusion 
as  to  their  merit  can  bo  reached. 

The  validity  of  manpower  predictions  utilizing  information  generated 
at  the  prototype  stage  of  weapons  system  development  is  confirmed  by  throe 
publications.  The  extent  of  the  investigation  by  the  authors  was  limited  to 
certain  functional  areas.  Until  more  extensive  investigation  is  'undertaken 
and  more  confirmations  appear,  a  positive  evaluation  cannot  be  made. 

The  excellent  military  publications,  in  the  form  of  manuals, 

(References  3,  4,  and  7  of  the  bibliography),  are  positive  contributions  to 
the  state-of-the-art  The  continued  updating  of  these  publications  should  be 
implemented.  However  it  must  be  recognised  that  most  of  these  manuals 
state  what  is  required;  not  how  it  is  accomplished. 

The  conclusion  reached  by  one  author  (Reference  13  of  the  bibliography) 
and  confirmed  by  another  publication  (Reference  8  of  the  bibliography),  present 
a  sound  basis  for  the  exercise  of  caution  when  predicting  a  manpower  saving 
because  "automated  equipment"  is  used  in  weapons  System. 

B.  Recommendations,  Plans  for  Future  Research 

The  study  plan  as  summarized  in  Paragraph-IIi-3  of  this  report  s 
partially  complete  with  respect  to  Task  1,  Lite  raturc  Survey .  It  is  recom¬ 
mended  that  Task  2,  Data  Collection  be  undertaken  utilizing  to  the  extent 
possible  all  existing  resources,  with  planning  support  and  direction  from 
human  factor  and  personnel  subsystems  specialists, 
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It  is  recommended  that  concurrently  with  the  execution  ot  la 8k  <L 
effort  be  made  to  extend  Task  1  The  field  survey  undoubtedly  will  disclose 
unpublished  literature,  procedures,  and  new  technique  and  methodology 
regarding  the  manpower  prediction  techniques  as  used  in  actual  prediction 
efforts  on  specific  weapons  systems,  without  whicli  the  entire  study  has  little 
if  any  validity. 

Task  3  under  the  study  plan.  Evaluation  of  Techniques  and  Results 
would  appear  to  fit  within  the  technical  scope  of  manpower  planning  specialists 
in  the  personnel  subsystem  design  area  A  preliminary  survey  of  the  results 
of  Task  2  effort  would  direct  and  affect  the  future  research  plan.  The 
acceptability  of  the  data  produced  by  tin  field  survey  effort  for  valid 
statistical  analysis  would  appear  to  be  the  directive  characteristic.  Also 
decisions  with  regard  to  the  format  of  Publication  of_.F hidings.  Task  4  under 
the  study  plan,  should  be  deferred  until  a  preliminary  survey  of  the  results 
.a  the  tala  collection  task  are  evaluated 

The  literature  search  and  survey  disclosed  the  following  areas 
whi' rein  additional  research  may  be  recommended  which  were  not  a  pari 
ol  the  original  study  plan. 

1.  The  requirements  of  V1L  Specification  QFRl  262J9A  are 
restricted  to  the  specific  equipments  under  development.  Conduct  additional 
research  to  determine  if  ail  qualitative  and  quantitative  personnel  require¬ 
ments  are  understated  because  of  this  ur. validated  statement,  or  if  all 
interface  personnel  requirements  are  included  when  the  systematic  aggre¬ 
gation  of  QQPRi  is  completed 

2.  The  requirements  of  AFBV  Exhibit  9B-1HC  include  the  request 

for  details  regarding  time  required  fur  cask  completion,  which  are  unnecessary. 
Conduct  additional  research  to  determine  if  the  r,  tin.  inclusion  of  this 

detail  is  in  fact  unnecessary  or  if  the  user  is  net  >i*  iliziug  the  information  as 
intended. 

3.  The  Air  Force  has  not,  to  date,  realised  Redacted  manpower 
reduction  by  using  semi -automated  maintenance  techniques,  and  tftC  tine  CT 
automated  equipment  does  not  produce  the  expected  manpower  saving 
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A  recommendation  that  research  be  conducted  to  validate  or  disprove  the 
above  conclusions  reached  by  one  author  and  confirmation  by  another  would 
appear  justifiable. 
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Reference  1 


Author:  M.  C.  Heuston 

Title:  Concepts  for  Estimating  Air  Force  Manpower  Requirements  for 

Planning  Purposes 

Agency:  Rand  Corporation 

Publication  Date:  1  November  I960 

ABSTRACT: 

This  memorandum  discusses  basic  concepts  for  planning  manpower  require¬ 
ments  on  current  and  advanced  weapons  systems  with  emphasis  on  advanced 
systems  at  the  R  and  D  phase. 

The  philosophy  emphasizes  total  system  requirement.  It  uses  the  ARDC 
personnel  subsystem  concept  for  the  framework  on  which  to  build  estimates. 

The  primary  objective  is  to  provide  sequential  procedures  to  arrive  at  quan¬ 
titative  requirement  for  use  of  planners.  The  use  of  these  procedures  is  at 
the  R  and  D  phase  and  is  intended  to  be  well  in  advance  of  any  official  QPRI 

iuijnii.V.',  in. 


It  also  defines  "personnel  subsystem"  and  "manpower  requirements"  and 
contains  a  check  list  of  functional  groups. 

Comments:  A  good  useful  publication. 

Reviewed  by:  J.  C.  Powell 
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Reference  2 


Author:  M.  C.  Houston 

1  illt*:  Manpower  Planning  Factor*  foi  Air  Force  $pace  Systems  in  the 

Conceptual  Stages  of  Do voiopment 

Alien  v'  Rand  Corporation 

Fubl.  ctt.'io  Dole.  February  19o,. 

Al’STK  ACT. 

Y(r  -  I'loii.ti'.-diim  present*  «t  J i s l  of  pi. timing  fai  tors  f<*r  the  estimation  of 
or  i*o.  inn  :i  pew  v  r  retjut  r  oment  h  lor  tin  operatic  »r.  ,  mamtenanee  and  support 
oi  A ; r  K  in  (*  Spcii  e  Systems  ..mi  i*  i i /« • . o  procedures  for  applying 

t in* :*i*  I  ii  !oi>  to  any  [i.iriu  ;;l.ir  .-.pa  r  tiytiiem  study.  I*  useful  to  analysts 
.on]  planner*.  at  early  *i  t « i ’  •  ’  <>1  development. 

(.!> ) i  ii)ii i*i.i  A  u  >od  useful  pub!  u  at  ion.  lusts  i  atej«orie:>  not  now  in  use  but 

“li.'h  u  ;  i  i  be  used  in  the  future. 


it  renew  od  b^  . 
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Reference  3 


Author:  None 

Title:  USAF  Planning  Factors  (Vols  1  and  2  AFM  172-3) 

Title  unclassified  -  Contents  classified. 

Agency:  Department  of  the  Air  Force 

Publication  Date:  May  1962  and  updated  at  inter  vain. 

ABSTRACT: 

Although  security  restrictions  do  not  preclude  the. making  of  suitable  extracts 
when  they  can  be  made  without  jeopardising  security,  nn  extraction  of  contents 
is  marie  in  this  abstract  or  in  the  report  of  which  this  abstract  is  a  part. 

The  information  regarding  factors,  ratios,  crow  composition  and  other  data 
applicable  to  personnel  requirement 9  contained  in  this  publication  arc  invaluable 
to  planning  personnel. 

Co  nents:  The  availability  of  these  documents  to  manpower  planning  personnel 
ai...  utilisation  of  this  information  by  them  will  provide  the  basis  for  better  tuch- 
nicjucu  and  results. 

Reviewed  by:  J.  C.  Powell 
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A  .  i  >  i  :  N< 


Title:  Manpower  P  j!h  n  and  Criteria  (A PM  .it.-  1  ) 

Aiimirv.  Department  nt  tin*  Air  Pujn  e 

!  1  .  '  .  .  .  '  :  i  )  ■  (  l  1 X  j  it  ’  '  ' :  •  1  !  •  i  «  \  .1 1  .  // 

y 

A  ih>  .  i<  AC  '■  I 

li-.i*.  !<•.--!  manual  out  i  i  :*.r  j.  *  hr  hroiiri  policy  and  pi'H  (‘darns  for  manure- 

•  A  ’-  Fv*r.  <•  r  ■'■"ii'i  i-.  The  mun.ai  jn*  bairn  manpower 

I  •  r  ;:.j  (i .  1  r :  hut  ion  \>\  1.  rcF  a  no  grades.  •  ;ti  i ;  /  at;  o:.  >[  civilian:*, 

•  i  t in: n  »■;  r  -  nt1-*  rd  s 


Ur!  .n  1-.  ■:  ■  'll 


rrv  itrtjin^  i  o.  •  < .  •  .  ,>  li.^t  of  f  ,i a  t :  . nai  ^air^ortr 

tiixi!  *,  an  be  Aihi'.er  *»  •:l,j  aniZciUon  Ubl(  u 


1  he  manual  nl^o  sii  Air  F.  >  r  e  c  -  w  ult*  tl  i  ->  l  r  i  but .  > > !  i  i»y  fnru  t  jot;  h  .l  Jiotr.e  w  .ait 
»b-«  •,  r  *  maunc  r  . 

Caimnnib:  i’lus»  publ  mat  mr.  m  a  muM  for  plums.:. j,  A.i  lAl  tn  in.  >'j  >. ;  r  v  j  i ;  t  r.t  a . 

If  updated.  it  v.v  v.iKi  he  invaluable.  W'-akncsn  is  the  Hl’p  of  the  detail. 


Reviewed  by:  J.C.  Powell 
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Reference  5 


Author:  John  C.  Powell 

Title:  Procedure  for  Determining  USAF  Estimated  Manpower  Requirements 

Agency:  Acroapaco  Corporation 

Publication  Date:  Updated  periodically, 

ABSTRACT: 

A  manual  for  the  use  of  planners  and  analysts  which  sets  forth  a  sequential 
work  procedure  when  estimating  manpower  requirements.  It  provides  some 
charts,  tables,  lists  and  statistical  information. 

Thu  intent  of  this  in-house  publication  is  to  provide  for  orderliness  and  require 
back-up  data  in  the  form  of  work  papers  when  estimating. 

Communts:  Very  useful  to  have  on  hand  when  someone  asks,  "How  did  you 
arrive  at  this  result?" 


Reviewed  by:  J.  C.  Powell 
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Author;  T.  F  Wa! tun 

T-.i'-:  DufU  R  **<|  ■.* ;  i*  i  ranis  lor  SyjtrmR  Engine1  c  r  ing  and  Suppnr; 

•Xu*  •  <  .  Snare  1  rrhu  L.ib'ir.tiurjrs,  I:u  . 

:>  lUU::  1  ■>'  1 

V  !  ■'  i  U  \»  i  : 

\  •  •!•  j>. :  }  j  i  ; :  .  i  i  -  .  :  r '  \  .  lill'.r-  a  i‘  i’ V;>i  Wllllh  l*  H 1  b  V  a  C  (’  S  the 

•  :  :  • 

;  !  .  J :  :  f>-  ;  l  i'.  ]•'.  VV  ■][  - 

A  v.  j-r  ;i>  o  •  •'•’po.*  .'1  t  e  -t  marMif.u  tursnj;.  attiicmbiy  anti  thcck- 

i  o  •  •:.(!  ‘Si*  r  ••  i  <  haplrr  hratimj1  s  ai't*:  S\:jU*m  PnMjl’.'Un 

.  •'  j  -  1  *  *■••“»»*  tin  !  i\  s !  i  :  n  Font  Luje.u!  and  Mil  i 1  st  r  riant  i' 

\  •> .  So  •-»  t-  ii.ii.i  i)rvt  i«  ip! :  i  i*:  1 1  ami  (imiti’a,  Ha  re  Iwa  r  <  and  i'iic  il  i  tic*  i* 

t...  .  ''''i’K;  1  >'.*•  i  It  TraMr.nr.  Ef jui pint- nt  Phinninp  Daln. 

K  I*.  /  'L“  and  A  -  •  .  oit.tj  O.-, ».  i  3  Y  :»i  re!  a  r  <t  1  Support  Data. 

1  J<*  ooj  R  c  1 i>;  i  •.  t  *  i.i.  M  :  ‘  i  v  1  la s i v  ) : s>  i .'a t a  R  «■< ju » r r mr  nt  s  a nd 

i  *  ?  ■  i  o  *  Pr  >(!ui  t  \ ;  C>  j;:1  r .  *S  a.  <!  Si  a  t  •.  ~  R«  p  >rtm>: .  P  i««  1  \  \  \  A  a  su  r  a  iu  <• 

Pr  I  ■  i  v  I)atj.  A.t  t :  •  ai ,  C'i..»uL«  Pr<  a  t- s  .*■»  :r.  u  Hi'Visi  m.  am!  Pont  ril  i  t . 

P  * !  ■■■  .  Km  4-j  irnt.  T!;t  pLi  •*  (_'OPKl  Dali  pr  r  t ;  nr  nt  to  oar  ftuloci  t 

•oo.  I  *  •.  i  •  tr.  :i‘  H  #>  Il  .»««•  S.t ; ;  . 

R.  •  v,  .  A  v,-:  1  P.  P.  vwl! 
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Author: 

Title:  Handbook  of  Instruction!!  for  Aerospucu  Personnel  Subsystem 

Designers  (AFSCM  80-3) 

Agency:  USAF 

Publication  Dato:  Updated  periodically. 

ABSTRACT: 

This  loose  leaf  manual  is  the  primary  source  for  information  relating  to 
personnel  subsystem  design 

It  contains  guidance  material  for  all  individuals  working  in  the  area  of  human 
factors  connected  with  Air  Force  Weapons  Systems  and  in  directed  to  the  lovul 
of  principles,  philosophy  and  policy  rather  than  to  detailo. 

The  contents  cover  the  application  of  human  engineering  to  systems  design; 
estimating  qualitative  and  quantitative  personnel  requirements;  planning  design¬ 
ing  and  developing  training  equipment  and  training  programs;  the  preparation  of 
training  manuals  for  operator  and  maintenance  personnel;  and  criteria  for  the 
continuing  of  personnel  subsystems  work  until  complete  development  of  the 
weapon  system. 

Comments:  A  must  for  all  hands. 

Reviewed  by:  J.  C.  Powell 
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W  .  B  .  Ku.oW  ie  ri 

Automation  aru:  Pur  ^  c  »r»s»«- !  Requi  rcrr/ent  r  fnr  Guided  Missile 
Ground  Support  Kmn  1  i « * 

iv:  Arrusparc  Medir.il  I  .1  ho  f-ai-.r  y  .  VVADC,  ARDC 

.  u;  D.ttr.  Ma>  l  9  '9 

t<  ACT: 

!:•:•.  w.iu  In  i  .u:m-  personnel  i*  equ  i  r  i- 1  nc  n  \  a  were  no  Heel  mi  ng  with 

•  ;  .•  r  uu.-.l.i  clc*ir  i:..»  , mo.;. net  equipment  ns  had  been  cxpciU'd,  The 
«•».  >t  the  study  was  t  *  hnd  >ut  why  and  reromtnem!  steps  to  make’  the 
i  :t om-ilu  «-»j nj>ii!t  nt  pa^  off  :n  rc  iiui  t*(l  demands  for  the  high  shill  level 
V,!:m  !*  'll  *•  <*}-.  .  j » r  i ;  t  ■ ; :  t  I'ltj-.irt'x 

■’  .  u  the  showed  th.it  ■iutmr.atmn  had  not  mlm  i‘d  manpower  usage 

.  (1)  teuton*  and  Jiduntenanee  requirements  mid  oh)*1  c  t  i  ve  li  were  not 

in. tin  nil}  defined  and  [.:)  manna!  operation?*  were  not  tmnpletrly  deseribed 
»j:  rammed.  Rei  >1  nmejul.il  ions  wen-  (1)  that  a  '' mu •  nt rtianre  system"  desig 
'<«*  h  b«  u  •  •  ♦  •  d  and  (.-1)  that  li.rtr.rr  r<  search  hr  i  outliu  leu  in  development  of 
:  que  •  for  evaluating  the*  desig*.  of  test  lopu.  maintenance  ope  rati  on  h  .  and 
el  task:.. 

neots:  An  cxn^lrnt.  high  level,  word  picture  of  the  problem.  The 
;  riiend.i  1 1 1  ui  H  are  mature. 

v.u  e  :.v*  .!  .  C  P  >\vr*l  1 


Page  51 


Reference  9 


Author:  Robert  Glaser 

Title:  Collecting  and  Compiling  Task  Information  for  Newly  Developed 

Cuided  Missiles 

Agency:  AIR 

Publication  Date:  August  1953 

ABSTRACT: 

This  report  presents  a  compilation  of  task  information  regarding  the  Terrier 
Missile  and  recommendations  and  considerations  for  collecting  task  information. 

It  also  shows  sample  forms  and  procedural  steps  for  thu  processing  of  task  data, 
and  explains  the  meaning  of  terms  such  as:  task  summary,  sub  tasks  and 
behaviors,  cues  available  for  task  performance,  major  decisions,  time  required 
and  numerous  other  terms, 

Comments:  This  ih  a  Navy  oriented  publication.  Is  very  useful  for  personnel 
who  perform  task  analysis  functions. 

Reviewed  by:  J,  C.  Powell 
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: . . .  i  :  M  V  Mill  <tnc,  K.  .1  f.i  nd  s.'i  y 

I  H.'  j- soune i  Planning  Information  lor  tin*  Air  Force  Satellite 

Control  System 

<■  SSD,  AFSC 

Ps  aii  .■  t  i  i hi  Du  t e: 

ABSTRACT: 

A  tier '•» I  concept  of  the  personnel  requirements  forecasting  problem  is 
tie'  lope.t'l..  .  Tne  differences  between  forecasting  for  the  Air  For ce .Satellite 
C  j.ui  'il  Sy  stem  (an  R  arid  D  system)  and  for  an  "operational"  system  are 
tie ‘•neared.  A  detailed  comparison  at  the  differences  between  Personnel 
Pi,  .nine  Informant  n  (AF/SSD  Exhibit  hi  -94)  and  Qualitative  and  Quantitative 
Personnel  Requirements  In  forma  t  i  on  <  M  F  L-  D- Zi>i  3*1A)  is  presented. 

Cm-irmnls:  Noi« 


Re  lowed  by:  J.  C.  Powell 
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Reference  1  1 


Author:  Various  employees  of  Republic  Aviation  Corporation 

Title:  Methods  for  Computing  Manpower  Requirements  for  Weapons 

Systems  Under  Development 

Agency:  Behavioral  Sciences  Laboratory,  Aerosoace  Medical  Laboratory 

ASD-AFSC 

Publication  Date:  August  1961 

ABSTRACT:  v, 

ASD  TR  ol-3bl  -  Republic  Aviation  Corp.,  Karmingdale,  Long  Island,  N.  Y. 
Methods  fur  Computing  Manpower  Requirements  for  Weapon  SyatemB  Under 
Development  -  - 

A  method  has  been  developed  for  an  accurate  and  comprehensive  forecasting 
of  manpower  requirements  for  new  weapon  systems,  The  manning  estimate 
n:  developed  through  a  series  of  integrated  steps  leading  to  position  descriptions 
and  numbers  uf  men  required, 

Early  training  information  is  obtained  directly  from  Task  Equipment  Analyses; 
information  covering  gruund  support  and  other  equipment,  spares  and  consum¬ 
ables  is  obtained  as  ?  by-product.  Plans  are  presented  for  an  approximation 
of  the  effect  of  environment  upon  manning  requirements  for  tho  determination 
of  man-hours  required  for  work  of  a  type  not  amenable  to  direct  task  analysis, 
and  for  the  estimation  of  maintenance  activity  frequency  rates. 

Comments:  The  title  suggests  methods  for  computing  manpower  requirements 
for  weapons  systems  "under  development."  The  text  of  the  report  infers  that 
engineering  drawings  and  "subcontractors  component  designs"  are  available 
prior  to  preparation  of  task  equipment  analysis  worksheets. 

Reviewed  by:  J.  C.  Powell 


R  t  -  f <  r  i  1 1  c  t-  I  ^ 

Vi -.if  l  .1  y  Cil.ii'iy.t  r  .tup  Koln  rl  <  i  < .  t  *,  <  •  r 

i  iti'-:  Hu-  Validation  .-.f  Predictions  Concerning  Personnel  and  Training 

R  r-qui  rementr 

>  American  Institute  ;ur  Research 

i A ; I.- 1 1 :  i on  Da  te:  August  thna 
ABSTRACT: 

Tuts  is  a  case  study  of  training  requirements  for  Terrier  Missile.  Data  which 
.v a s  pr.  pared  "early"  in  the  system  development,  such  as  "Task  Analysis 
Evaluation  Booklet"  and  "Proficiency  Test  Material,"  was  compared  as  to  its 
applicability  five  years  later. 

The  conclusion  was,  in  general,  that  material  developed  on  the  basis  of  a 
prototype  system  remains  applicable  with  minor  modifications  over  a  five- 
year  period. 

Comments:  None  t  A 

Reviewed  by:  J.  C.  Powell 


Reference  13 


Author:  Paul  E.  Franks  and  Clarence  W.  Furnish 

Title:  Automated  Maintenance:  Theory,  Practice,  and  Implications 

for  Training 

Agency:  WADD  (.0-412 

Publication  Date:  August  I960 
ABSTRACT: 

The  authors  believe  that  one  of  the  main  reasons  for  adopting  an  "automated 
checkout  af  equipment"  concept  1b  to  reduce  the  demand  for  largo  numbers  of 
highly  skilled  men.  They  state  though,  that  even  if  this  premise  does  appear 
logical,  very  little  evidence  exists  to  substantiate  or  refute  it,  The  report  also 
states.  "The  fact  that  the  Air  Force  has  not,  to  date,  realized  manpower  reduc¬ 
tions  by  using  semiautomaterl  maintenance  techniques  raises  the  question  of 
whether  it  is  using  proper  mail- machine  relationships  in  regard  to  ACDE." 

This  section  of  the  report  concludes  that  effortB  should  be  concentrated  in 
this  a  hi1  a. 

Comments:  Wg  have  abstracted  those  parts  of  this  report  which  relate  to 
manpower  rcquuiuutn'ntB.  The  primary  subject  is  training.  A  good  publication. 


Reviewed  by:  .1.  C.  Powell 
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Reference  14 
r-  Robert  M.  Gilpiii' 

Methods  o(  Forecasting  Maintenance  Job  Requirements 
y:  Air  F  ri  r  Personnel  and  Training  Research  Center 

.Ulan  Da t  e:  None 
H  ACT: 

paper  luiiccrns  itself  with  interpretation  of  terms  relating  to  job  des- 
•  •n*.  The  author  agrees  with  other  analysts  in  this  field  that  job 
reine::!:.  ,  an  lie  predicted  by  use  of  development  models  if  the  productioi 
;  :  1  ban  it  ally  the  same  as  tin-  development  model 


>cnt  c:  None 


Ret:  etc  ed  by:  .! .  C  Powell 
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Reference  15 


Author:  Robert  B.  Miller 

Title:  Anticipating  Tomorrow's  Maintenance  Job 

Agency:  ATC 

Publication  Date:  March  1953 

ABSTRACT: 

The  research  covered  by  this  report  is  diructod  primarily  to  development 
of  methods  for  anticipating  job  requirements  prior  to  production  of  the 
equipment,  The  use  of  the  information  is  to  permit  early  training. 

The  AN/APO-24  Radar  Set  and  a  Bumhing  -  Navigational  System  were  selected 
for  the  study. 

The  "actual"  maintenance  requirements  were  developed.  Requirements  were 
also  developed  using  the  prototypes.  Comparison  of  actual  versus  prototype 
lead  to  the  conclusion  that  requirements  were  similar. 

Comments:  None 

Reviewed  by:  J.  C.  Powell 


-  ■•I'1  f  < -i'  h  a  i  quo  i'i  .!■'?>  /'.i  ':v:iy  Di'.'-i  nptiou  for  New  Weapons  Systems 

y:  I'SAK.  AFP  'IKC  La  k  hit  id  AFB,  Texas 

Publican  a  Date:  Dcu'in  iii  r  f » v  7 
ABSTRACT: 

This  report  shows  in  detail  a  procedure  for  preparing  a  task  equipment  analysis 
T he  procedure  or  technique  is  predicated  on  there  being  at  hand  QPRI  informa¬ 
tion  which  shows  lists  of  tasks  to  be  per  termed.  The  tasks,  however,  have  not 
been  described.  The  technique  requires  other  at  hand  information  such  as  Con¬ 
tractor,^  plans  and  specifications.  The  primary  "technique1'  is  to  construct 
detail  des  riptions  from  information  at  hand  and  utilize  information  relative  to 
similar  equipment,  if  necessary. 

Comment  Is  a  good  useful  publication  for  any  reader  who  requires  knowledge 
as  to  preparation  of  task  equipment  analysis  detail. 

Reviewed  by:  J.  C.  Powell 
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Reference  17 


Author:  Richard  W.  Highland 

Title:  Initial  Qualitative  Personnel  Requirements  Information  for 

Weapons  System  iOOA  (IM-99  Bomarc) 

Agency:  Boeing  Airplane  Company 

Publication  Date:  -September  195o 

ABSTRACT: 

This  development  report  estimates  the  personnel  associated  with  the  main¬ 
tenance  and  servicing  of  WS  200A,  It  shown  in  detail  the  tentative  manning 
for  selected  positions  only  in  an  IM-99  Squadron  of  four  flight's,  and  also 
comments  on  other  areas  which  will  require  manpower.  Its  primary  intent 
in  t  i  show  new  positions  generated  by  this  weapons  system. 

Comments:  This  is  another  detailed  report  which  delves  into  much  detail 
regarding  a  segment  of  an  area  but  does  not  attempt  to  predict  manpower 
requirements  lor  the  entire  area. 


Reviewed  by:  J.  C.  Powell 


RelVrenr  e  1  ft 


.  X  •  i  • 1  R.  Miller 

'l  A  Suggested  Guide  to  Position  Structure 

Age  v\:  American  Institute  for  Research 

Pub:  ration  Date:  May  19no 
ARS  IR  ACT: 

This  memorandum  describes  in  detail  a  method  for  job  structuring  from  the 
mss  and  groups  of  tasks  within  an  organizational  unit. 

it  i.  inos  a  (ii.tckbi  arc!  lest  Procedure  using  a  proponent,  an' opponent,  and 
an  pire. 

The  •  is  also  included  in  the  memorandum  a  usable  glossary  of  commonly  used 
torn,  s  in  OPR  i  development. 

Comments:  A  good  publication  for  OPR  I  technicians. 

Reviewed  by:  J.  C.  Powell 
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Reference  19 


Author:  Francis  D.  Harding  and  Leland  3.  Brokaw 

'Title:  Implications  of  Air  Force  Personnel  Information  for  Job 

R  equirements 

Agency:  WADC,  ARDC 

Pul»l:,  uinm  Date:  February  1968 

ABSTRACT: 


Hits  report  presents  information  relating  to  aptitude  indexed,  some  job 
description:;  and  a  table  of  typical  intelligence  levels  for  some  selected 
ore  upat  ion  a . 

Comments:  Title  is  misleading  as  to  actual  subject  dealt  with. 

R  ‘Vu'wrTT  In:  J.  C.  Powell 
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Rrfcrniu  <’.0 

John  I  .  Larkins 

A  Report  of  Pun  Iitnt  i  v<-  Personnel  Requucmcnts 
.Vi  .iponv  System  No.  101 A  (SM  -02  Snark) 

USA  PA  Lackland  AFB 

Laic-:  March  1m~7 


AAA  IR  AC  F:  • 


TF  ij:  ;;  standard  development  report  for  QPRI  information 

p,,-,  ;  and  ^ivos  position  defmihans. 

Comment.4-:  None 

Rei  u-wc.tl  by:  J.  C.  Powell 


Information  for 
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Reference  Z  1 


Author:  John  W.  Merck  and  Frank  B.  Ford 

Title:  Feasibility  of  a  Method  for  Estimating  Short-Term  and  Long-Term 

Eflecls  of  Policy  Decisions  on  the  Airman  Personnel  System 

Agency;  WADC  -  AR  DC 

P  ilil  nation  Date;  June  i  9 S 9 

ABSTRACT: 

l  ii:'-  report  rjeiii  rtbrs  and  indicates  the  utility  of  a  model  which  simulates  the 
fl  m  of  airmen  through  the  Air  Force  personnel  ay  stem  under  a  given  set  of 
pill.  ics.  This  model  makes  :t  possible  to  estimate,  with  as  much  accuracy 
it;  is  available  in  tl’.c  mint  information,  the  effects  of  that  set  of  policies  at 
in lure  ponds  in  lime.  These  effects  may  be  gauged  in  terms  of  the  future 
.id  at  r  ih-.l  ton  if  grade  'evels.  career  fields,  nr  other  pertinent  information 
who  h  may  be  built  into  the  model. 

Conment*:  A  good  workable  proof- tested  method.  Only  weakness  is  the  lack 
■  d  hint  irtcal  data  to  provide  baste  mput  data.  As  the  tabulating  of  statistics] 
i  i  f  '  mil  t  !■>■!  '.oipr  .%>■-  ’bis  w  II  provide  an  eveellent  model. 
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Reference  22 


Author*  Chauncy  F,  Dell 

Title:  Influence  of  Resource  and  Policy  Changes  on  Aircraft 

Capabilities 

Agency:  Hand  Corporation 

ihibhi  1 1 i *-  i f i  Date:  August  I9bl 
ABSTRACT: 

i’h;r  i'«  j)  U’i  examines  tin*  effects  of  changes  in  operational  policies,  maintenance 
n  'l'.-ies  am!  rcsmirccH.  A  hypothetical  weapon  system  (manned  aircraft)  is  used 
.i:  a  model.  '  v 

Upcrai  mnal  polit  y  changes  are:  change*  in  flying  program  and  change  of  ground 
alert  requirement.  Maintenance  policy  changes  are:  change  of  workshift 
polity  am!  turn's  of  work,  and  change  in  scheduled  workload.  Resources  are 
defined  as  the  aircraft,  1  he  niaiiUi'iuini  i‘  personnel,  ground  support  equipment, 
ia ci lilies  and  spare  parts. 

1  lie  e tied  s  ni  changes  are  simsui  c'-»  charts.  Sonic  conclusions  are  made. 
Comments:  Well  written. 


Reviewed  by:  J.  C.  Powell 


Author: 


Reference  -3 


Ottirr  Lucicr,  Myrtiti  A.  Fischl  and  Douglas  Courtney 

T:ile:  Application  o f  a  Systems  Concept  to  Personnel  Research 

(Final  Report) 

Agency:  BuPer,  USN 

Publication  Date:  August  19S8 

ABSTRACT: 

This  icport  dwells  upon  "feedback",  iln  history  and  how  useful  it  would  be  if 
employed  hi  the  Natal  Personnel  System.  The  use  of  a  feedback  principle 
would  somehow  provide  a  systems  concept. 

Th-  research  approach,  since  the  idea  of  applying  systems  concepts  to  nuvttl 
personnel  was  somewhat  revolutionary,  was;  to  propose  a  problem  census. 
(Evidently,  the  pr  ihlem  mijiiti  did  not  come  off  and  the  report  moves  into  a 
'ingle  problem  solution  "what  has  been  the  effect  of  converting  petty  officers 
from  none  leet  ran :  e  r.ilmu«  mUiE’f's,") 

The  report  concludes  with  a  recommendation  that  eight  additional  tasks  be 
performed  to  complete  the  study. 

Comment.-*:  Not  directly  applicable  to  our  project. 

It*1  c.cMctl  by:  .1.  C.  Powell 


Page  AO 


Reference  Z  4 

Author:  Irt  A.  Irwin  ann  Rubert  F.  Du  e 

Title:  CPRI  for  C-  1  ^0  Combat  Air  Transport  System 

A gene \.  ARDC 

Publication  Date:  February  IV50 

ABSTRACT: 

This*  report  presents  recommendations  tu  assist  action  agencies  in  eliminating 
minor  doiu  iem  ies  which  exist  in  pcrsomiH  and  training  plans  for  tie  C-liO. 

It  lit* n c i' ibe s  some  new  duti^-fT  and  lncrcaKeH  the  quantity  of  propeller  repairmen 
by  100  per  cent  above  the  number  programmed.  It  also  changes  task  require¬ 
ments  so  as  to  smooth  out  tasks  in  a  too  busy  AFSC  to  one  which  has  little  to  do. 

Comments:  This  is  an  excellent  report.  3i  ioniums  good  position  information. 

-e>  -*t«  n.  description  and  manning  information  in  concise  lucid  language*. 

Reviewed  by:  J.C.  Powell 
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Reference 

Roller  t  1-.  .V  oi  siagei  and  T.  Oven  Jacobs 
A  technique  for  Displaying  Task  Analysis  Information 

AIR 

Date:  March  1  Ton 


!!  .:.*t  rales  a  let.  hmq  :<•  for  displaying  job  requirements  of  a 
..-t  piasti,  .imt1.iv  pages,  and  a  matrix  of  job  activities 


A  i.  in:::.  •  .  t  -ii  is:  <.  .'i  many  ritnplny  efforts. 
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Reference  26 


A  ilhor:  5..  Wiley,  H.  B.  Harber  and  M.  J.  Giorgia 

1  die;  Hatei  '1'endencics  in  Estimating  Qualifications  Required  by  Air 

Force  Jobs  ' 

Agency:  WADC 

i  ’ld'' ■  el  ;,i!i  Date:  .Srptemljei  196'} 


ABSTRACT: 

Hep  or:  >1  a  test  wind:  concluded  !hat  there  was  evidence  of  individual  tondencicH 
to  .sc  refrain  from  u nifty,  the  extremes  of  the  Rating  Seale,  ;ind  that  raters 
ve  p«  r  r.onal  tendencies  which  ei'e  <  oust  stent  over  a  ‘1-hour  period, 

Co,  time,  ,1s:  Nor.c 

K  e  V  :ev  eti  \iy.  J  .  C  Row e  1 1 
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Reference  11 


Author:  Bernard  Voosen 

Title:  A  Method  (ur  Estimating  Direct  Squadron  Personnel  via  Malfunction 

Rates 

Agency:  Rand  Corporation 

Publication  Date:  April  19nfi 


ABSTRACT: 

This  research  memorandum  riiacussea  a  method  for  estimating  three  types  of 
direct  personnel  lu’ecnsary  for  the  Titan  miaiiile,  The  typeii  are  operator!), 
maintenance,  and  repair.  Tin:  required  input  information  in:  an  operational 
concept,  its  type  and  complexity,  the  maintenance  concept,  ft  malfunction  rate, 
and  repair  limes  A  squadron  configuration  must  also  be  known  or  iinsumeri. 

Ouantitative  numbers  are  developed  for  the  three  types  of  personnel  using  both 
a  soft  base  and  a  hard  base  and  fast  or  slow  reaction. 

A  compunson  of  the  numbers  of  personnel  estimated  under  this  method  with 
the  original  OPRI  estimate  is  attempted  ami  a  purported  saving  )f  manpower 
is  claimed. 

Comments:  A  good  try  at  simplifying  a  complex  problem. 

Reviewed  by;  J.C.  Powell 
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Reference  d8 


Author:  W  Gorham  and  H,  Z.  Scarf 

Title:  A  Concept  of  Stability  in  Manpower  Planning 

Agency:  Rand  Corporation 

1  ’obi !  i  ati  . in  Date; 

ABSTRACT: 


Tins  paper  ;»  no  academic  exercise  which  sets  forth  a  mathematical  model 
open  which  a  stable  state  of  per fimur  1  skill  level  distribution  can  be  achieved. 

The  assumptions  open  which  this  stability  :  n  dependent  are  many,  such  as: 
inleiis  the  total  force  mxe  iu  changed;  unless  the  enlistment  period  variutli 
•  mlei.n  the  retention  rates  vary;  etc.  The  r e - enli s trr.ent  rate  is  assumed  to 
be  constant  ami  many  other  assumptions  are  a  concept  of  stability, 

Comment »:  The  paper  ih  full  of  theoretical  assumptions  which  are  of  little 
imlp  in  solution  of  read  problems. 


Reviewed  by:  J.  C.  Pcwcll 
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Aiiti’i  .  :  Cih.TA  A.  Si  ir.  ilt 

Tit  It- :  Evaluation  >1  the  C  ’n.ti  it:ui  vc  Personnel  Requirements  Information 

j ■  i r  VV e.i p  )!.  .Sy.item  I  i-~>A 

Ai’.eti-  v:  .-An  pno.  c  KJight  Tc.  !  Center. 

Pul.]  .  alie.ii  Dali  ;  1*Y  i>  :*  uu  r  \  1  f  *  -  0 

ABSTRACT: 

This  -tudy  wa>  i,..indu.  tec!  to  evaluate  the-  QPRI  prepared  by  Douglas  Aircraft 
C  '.or. unv  it>  these  specific  areas: 

Act  urai  •>,  . i ! i < i  Completeness  of  Task  Information 
Validity  of  Position  Requirement  Estimates. 

Conclusions  were  that  task  coverage  was  adequate,  no  estimates  were  included 
in  the  OPR1  as  to  amount  of  time  required  to  perform  tasks,  the  requirement 
as  to  '  Statements  u  Hazards  Involved  '  were  not  met,  the  "Number  and  Nature 
of  Positions  Needl'd"  portion  of  the  OPR  I  was  not  covered  in  the  contractors 

da  t.i .  .  .  A 

Eleven  recommendations  were  made  with  respect  to  the  QPRI  forniat, 

Conitii i-iit  s:  A  good  e  mstr  u  live  i  ritual  report. 


Rev:,  .led  hv:  J.  C.  Pow  eil 
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-''•'it':  >r:  John  D.  FolU-y,  Jr..  Joan  B.  Fairman  and  Edna  M.  Jones 

I-'.i  A  Survey  of  the  Literature  on  Prediction  of  Air  Force  Personnel 

R  equi  rements 

Ai'e  o  y :  An:orican  Institute  lor  Research 


P,.  cotton  Date:  July  1  9h0 

ABS  1  R  ACT:  ‘ 

A  .survey  of  methods  for  predicting  personnel  requirements  for  future  Air 
For  v-  weapon  systems  is  presented  with  abstracts  of  121  unclassified, 
professional  documents.  Emphasis  is  placed  on  identifying  procedures  for 
deriving  personnel  requirements  information,  and  the  supporting' rationales. 
The  current  state-of-the-art  is  evaluated  and  presented  with  implications 
for  future  research  requirements.  Conclusions  from  the  study  show  that 
fairly  thorough  procedures  exist  for  describing  tasks  and  positions  and  for 
combining  tasks  into  positions.  However,  no  evidence  was  found'of  any 
systematic  evaluation  of  this  method.  Estimating  manpower  requirements 
often  has  been  done  but  only  one  report  describes  a  procedure  for  doing 
this.  Determining  skill  level  requirements  and  criticality  of  tasks  has 
received  little  methodological  attention.  Most  attention  has  been. dir ected 
toward  the  rating  of  skill  levels  rather  than  toward  any  objective  determination 
of  skill  requirements.  One  exception  provides  a  seven-point  scale  of  opera¬ 
tionally  defined  performance  levels.  Like  the  other  techniques  found  in  this 
survey,'  this  one  has  never  been  evaluated. 

Comments:  Invaluable  lor  personnel  engaged  in  Preparing  Task  Analysis.  A 
thor  mgh  professional  presentation.  Contains  384  pages. 

Rev  •wed  by:  J.  C.  Powell 
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Personnel  Subsystems  Abbreviation  Guide 


A  C 15 

A  CO 

AC  OK 

ADC 

ADO 

AFCS 

A  F  LC  ' 

AFPR 

AFPTRC 

AFS 

A  FSC 

ACE 

AMC 

A  Pi’ 

A  OK 
AH  DC 

am.: 

A  SO 

Arc: 

•\  I  K 


Ai^-nan  Clas  aification  Battery 
Administrative  Contracting  Officer 
Automatic  Checkout  Equipment 
Air  Defense  Command 
Advanced  Dr velopment  Objective 
Air  Force  Communications  Service 
Air  Force  Logistics  Command 
Air  Force  Plant  Representative 

Air  Force  Personnel  and  Training  Research  Center 
Air  Force  Specialty 

Air  Force  Systems  Command  or  Air  Force  Specialty  Code 

Aerospace  Ground  F.qoipmont 

Air  Materiel  Command 

Airborne  Power  Plant 

Airmail  C u.’ilifs  mg.  Examination 

Air  Research  and  Developt-  '  Command 

Aeronaut'.!  a  i  System  r'  ...  . 

Aeronautic;'.:  •  i  if  AFSC 

Air  Framing  Cnmmiinv 
Autoinatii  lest  Equipment 


11  MEWS 

HOD 

BSD 

nr  ii 


Ballistic  Missile  Early  Warning  System 
Beneficial  Occupant  y  Date 
Ballistic  Systems  Division  of  ASC 
B.um  Test  Battery 


CCA 
CK.M 
CER 
C  FE 
CFF 
CM 

C  inAC 

CPT 

CR 

ctcl 

CTL 

CTS 


Contrail  Change  Notification 
Contractor  Equipment  Manuals 
Cost  Estimating  Relationships 
Contractor  Furnished  Equipment 
Critical  Fusion  Frequency 
Corrective  Maintenance 
Continental  Air  Command 
Crew.  Procedures  Trainer  ;/ 

Crew  Ratio 

Contract  Technical  Compliance  Inspection 
Combat  Training  Launch 
Contract  Technical  Services 


DEI  Development  Engineering  Inspection 

DOD  Department  of  Defense 

DS/RT’IK  Dire.t  Support  Reai  Properey  Installed  Equipment 


ECP 

ED  PC 

EET 

EMC 

ESC 

ESD 

E  WO 


Eiigiiv'er'-ng  Change  Proposal  . 
Electronic  Data  Processing  Center 
Equivalent  Exposure  lime 
Electr  i  Mechanical  Checkout 
Electronic  Systems  Center  of  AMC 
Electronic  Systems  Division  cii  AFSC 
Emergency  War  Order 
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FTD 


Field  Training  Detachment 


GFF. 

GOR 

GPO 

GSi-J 


Government  Furnished  Equipment 
General  Operational  Requirement 
Government  Printing  Office 
Ground  Support  Equipment 


HE 

!  IIA  PSD 
HumRRO 


Human  Engint  ermg 

Handbook  of  inst  r  .irlmin  for  Aerospace  Personnel  Subsystem 
Designers 

Human  Kes'iiii’cen  Research  Office  (Washington,  DC) 


1  and  C 
IMT 
IRAN 
iws  r 


lnHtallatinn  ami  Checkout 

Individual  Military  Training 

Inspection  Repair  as  Necessary 

Initial  or  Integrated  Weapon  System  Training 
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